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PREFACE 


The  systematic  study  of  accidents  of  all  kinds,  the  indications  for 
treatment,  both  instrumental  and  medicinal,  with  particular  refer- 
ance  to  prognosis  as  affected  by  Homceepathic  therapeutics  will  form, 
the  subjects  for  our  present  enquiry.  Some  attempt  has  been  made 
to  treat  the  subjects  presented  in  an  exhaustive  manner,  in  fact  on  a 
plan  somewhat  different  from  that  of  any  work,  in  our  school  at  least, 
with  which  the  writer  is  acquainted.  In  this  the  third  volume  in  the 
series,  the  student  is  introduced  to  what  should  constitute  tbe  studies 
for  the  third  year  of  his  pupilage  ;  he  is  now  required  to  apply  the 
principles  inculcated  in  the  preceding  years.  The  plan  grew  out  of  the 
following: 

Students  have  frequently  asked,  why  is  it  that  extreme  heat  and 
extreme  cold,  affect  living  tissues  similarly  ?  or,  how  is  intestinal 
haemorrhage  produced  by  cuticular  burning  V  These  are  examples 
of  questions,  in  the  nature  of  conundrums,  that  have  been  so  fre- 
quently asked,  probably,  of  all  teachers.  The  ordinary  text-books 
ignore  them  entirely,  as  a  rule,  hence  the  present  work  was  conceived , 
with  a  design  to  till  what  really  seemed  a  "long-felt  want,"  inas- 
much as  an  attempt  has  been  made  to  meet  these  perplexing  ques- 
tions. 

Whilst  this  has  been  the  aim  and  object  of  the  writer,  car- 
rying the  student  through  a  systematic  course  of  study,  yet  there  is 
a  demand  for  just  such  a  work  for  professional  readers.    None  will 
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question  that  the  higher  walks  of  surgical  practice  are  not  to  b& 
lightly  entered  upon;  that  they  demand  a  degree  and  kind  of  pre- 
paration beyoud  the  reach  and  without  the  legitimate  sphere  of  the 
physician.  Still,  there  is  very  much  of  a  strictly  surgical  nature, 
that  all  practitioners  should  be  familiar  with,  particularly  if  their 
field  of  labor  is  remote  from  cities,  or  large  towns,  where  competent 
surgical  skill  can  not  be  obtained.  Frequently  demands  are  made  that 
admit  of  no  delay  in  applying  means  of  relief,  and  a  knowledge  of 
the  resources  of  surgical  art  may  not  only  save  mutillation,  or  even 
life  to  the  sufferer,  but  reputation  to  the  practitioner.  Very  much 
that  is  found  in  the  following  pages  is  contained  in  the  larger  works 
on  surgery,  but  it  is  evident  that  no  single  work  contains  it  all ;  a 
glance  at  the  table  of  authorities  quoted  will  amply  sustain  this  asser- 
tion. Many  of  our  best  authors  dismiss  with  a  few  lines  that  which 
is  here  deemed  worthy  of  extended  notice.  Most  of  these  topics  are 
touched  upon  in  college  lectures,  it  is  true,  but  our  authors,  as  a  rule, 
seem  to  consider  them  too  trivial  to  claim  attention.  It  is  these 
"  little  things,"  often  of  inestimable  value  to  the  student  and  general 
practitioner,  that  I  have  attempted  to  put  into  a  more  enduring  and 
systematic  form. 

No  extended  instruction  has  been  given  on  principles  of  dressing, 
or  ordinary  pathological  processes,  as  the  work  is  supplementary  to 
its  predecessors.  Major  operations,  and  the  principles  of  operative 
surgery,  have  also  been  briefly  alluded  to,  as  a  later  volume  is  designed 
to  cover  this  field  as  thoroughly  as  the  author's  ability  will  permit. 
Nevertheless  it  is  hoped  that  both  for  students  and  practitioners,  the 
work  will  commend  itself  as  eminently  practical,  and  be  found  use- 
ful in  the  class-room,  and  the  varied  emergencies  of  professional  life. 

The  present  volume  has  been  greatly  enhanced  in  value  by  the 
addition  of  a  chapter  on  Injuries  of  the  Eye,  and  one  on  Injuries  of  the 
Ear,  by  D.  J.  McGtjire,  M.  D.,  of  Detroit,  whose  acknowledged  skill 
as  a  practitioner,  and  accurate  information  as  a  student  render  unnec- 
essary any  commendation  at  my  hands. 


PREFACE.  9 

It  is  a  subject  of  profound  regret  that  in  spite  of  the  greatest  care 
in  proof-reading  many  misprints  occur  in  the  body  of  this  work. 
The  most  glaring,  which  if  left  uncorrected  would  often  entirely 
change  or  destroy  the  meaning  of  a  sentence,  have  been  noted  in 
the  subjoined  list  of  errata;  the  reader  will  do  well  to  make  these 
corrections  before  undertaking  to  read  the  work.  Minor  errors, 
chiefly  of  orthography,  have  not  been  included  in  this  list,  as  the 
correct  meaning  or  spelling  will  be  at  once  apparent. 

J.   G.    Gilchrist. 
Detroit,  Mich.,  1884. 
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SURGICAL  EMERGENCIES 


INTRODUCTION. 

THE    NECESSARY   REQUIREMENTS. 

The  first  desideratum,  in  all  arts,  is  the  possession  of  proper  "tools 
of  the  trade,"  by  the  possession  of  which  only  can  facility  in  their 
use,  and  knowledge  of  their  purposes  be  acquired.  This  is  so  true  in 
surgical  matters  that  we  are  justified  in  doubting  the  abilities  or  expe- 
rience of  those  who  do  not  possess  proper  instruments.  For  the  prac- 
tice of  surgery  in  its  entirety,  many  instruments  are  required,  but  for 
purposes  contemplated  in  the  following  pages  the  number  is  small, 
and  of  exceedingly  simple  construction.  Every  medical  man  should 
possess  a  compact  pocket  case  of  instruments,  the  selection  of  the 
different  articles  being  made  with  reference  to  the  amount  of  surgical 
practice  the  possessor  expects  to  have.  To  those  who  practice  surgery 
largely  or  exclusively,  a  pocket  case  need  contain  only  such  articles 
as  are  of  service  in  dressing  wounds  and  injuries;  these  do  not  require 
particularization,  as  surgeons  are  supposed  to  know  their  own  needs. 
The  general  practitioner,  who  only  proposes  to  give  surgical  attention 
to  the  commoner  accidents  and  injuries,  will  require  a  larger  case 
with  instruments  for  a  variety  of  purposes.  After  much  experiment 
in  the  past  fifteen  years,  I  have  decided  that  the  following  list  will 
embrace  all  his  wants:  Scalpel;  straight  bistoury;  curved  sharp- 
pointed  bistoury  ;  curved  probe-pointed  bistoury  ;  tenotome  ;  tenacu- 
lum ;  aneurism  needle  ;  oxploring  needle  (or  trocar) ;  jointed  cathe- 
ter, about  No.  6 ;  two  or  three  probes ;  dissecting  forceps ;  spring- 
catch  forceps,  for  needle  or  artery  ;  scissors ;  with  a  dozen  assorted 
needles,  pins,  wire,  silk,  etc.  For  the  sake  of  compactness,  two  blades 
in  one  handle  will  be  found  desirable,  which  should  be  supplied  with 
either  a  sliding  or  spring  catch,  the  former  much  the  better.  The 
handles  should  be  firm,  and  the  blades  of  a  rather  larger  size  than 
would  be  needed  in  a  surgeon's  dressing  case.  The  greatest  care 
should  be  paid  to  the  instruments,  keeping  them  clean,  dry  and  sharp. 
They  should  never,  under  any  circumstances,  be  used  for  anything 
but  their  legitimate  purpose.  A  rusty  spring  in  the  artery  forceps, 
might  possibly  place  a  patient's  life  in  jeopardy,  and  dirty  knives  or 
needles  are  not  incapable  of  producing  septic  poisoning. 

In  addition  to  his  pocket  case  of  instruments,  the  physician  should 
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have  what  I  call  "an  accident  case."  This  is  a  small  satchel,  which 
is  kept  constantly  supplied  with  the  following  articles :  A  role  of  ad- 
hesive plaster ;  two  or  three  clean  sponges ;  two  or  three  roller  band- 
ages of  different  widths  ;  a  roll  of  lint ;  a  small  quantity  of  raw  cot- 
ton, or  the  modern  absorbing  cotton;  with  half  ounce  vials  of  the 
following  tinctures  :  Arnica,  Hamamelis,  Hypericum,  Ledum,  Sta- 
phisagria,  Calendula,  Conium,  Symphytum,  Ruta  graveolens,  Car- 
bolic acid,  with  a  vial  of  Amyl  nitrite,  and  one  of  Aqua  ammonia. 
A  vial  of  Chloroform  may  be  added,  and  a  box  of  simple  cerate  or 
cosmoline.  This  must  be  kept  always  supplied,  and  on  being  sum- 
moned in  haste  to  a  case  of  accident,  with  the  pocket  case,  the  physi- 
cian will  be  prepared  to  meet  almost  any  emergency  that  may  arise, 
without  losing  precious  time  in  looking  up  articles  that  may  be  useful. 

WHAT  TO  OBSERVE. 

Upon  reaching  the  scene  of  an  accident,  there  are  several  matters 
that  demand  attention,  which  may  be  treated  under  two  heads,  viz.  : 
our  duty  to  society,  and  our  duty  to  the  patient. 

1.  To  Society  we  owe  a  duty  which  nothing  must  be  permitted  to  in- 
terfere with.  Many  cases  of  accidents  are  due  to  assaults,  others  to 
criminal  negligence,  and  some  to  causes  of  various  characters,  all  of 
which  may  become  the  subject  of  legal  inquiry,  particularly  if  death 
should  ensue.  It  should  be  a  constant  practice,  therefore,  to  take  ac- 
curate note  of  the  surroundings,  and  the  time  of  day  when  you  first 
appear  upon  the  scene,  marks  of  struggle,  disordered  or  torn  cloth- 
ing, blood-stained  weapons;  the  position  of  the  sufferer,  the  demeanor 
of  the  by-standers,  particularly  with  reference  to  sobriety,  must  all  be 
noted,  and  committed  to  writing.  The  nature,  number  and  direc- 
tion of  the  wounds,  if  any,  must  be  noted,  and,  in  short,  every  detail 
carefully  observed,  committed  to  writing,  the  notes  carefully  dated, 
and  all  particulars  that  might  be  required  to  fix  guilt  or  establish  in- 
nocence. There  are  so  many  instances  on  record  in  which  inability 
to  establish  a  material  item  of  evidence  has  freed  the  guilty,  or  caused 
conviction  of  the  innocent,  simply  from  carelessness  on  the  part  of  the 
medical  attendant,  that  too  much  importance  cannot  well  be  given  to 
our  duty  to  society.  Murders  have  been  attributed  to  homicidal  as- 
sault, which  have  subsequently  been  proved  impossible  of  infliction 
with  a  weapon,  or  in  the  manner  alleged;  suicide  has  not  seldom 
been  mistaken  fcr  murder. 

2.  Our  duty  to  the  patient  implies  a  preservation  of  life  by  arresting 
haemorrhage,  etc.,  a  promotion  of  healing  without  deformity,  and  the 
prevention  of  loss  of  function.  We  must,  therefore,  consider  the  best 
way  to  promote  union  of  wounds  with  the  minimum  of  scarring,  and 
the  consolidation  of  fractured  bones  with  the  preservation  of  symmetry 
and  a  continuance  of  function;  the  restoration  of  failing  strength, 
and  the  subduing  or  preventing  febrile  excitement,  must  all  claim 
our  attention.    The  position  and  expression  of  the  patient  must  first 
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'be  noted,  as  in  desperate  cases  valuable  time  will  be  saved  by  know- 
ing where  to  direct  our  energies.  A  prone  position,  with  coldness  of 
the  extremities,  pale  face,  feeble  respiration,  and  much  thirst  and  un- 
-easiness,  will  indicate  dangerous  bleeding.  Similar  conditions,  with 
stertorous  respiration  and  coma,  indicate  lesions  of  the  brain.  A 
tight  closed  mouth,  with  breathing  through  the  nostrils,  shows  tho- 
racic injury.  With  the  body  curved  backwards  or  to  one  side  we  will 
look  for  spinal  trouble.  The  trunk  curved  forward,  with  the  knees 
drawn  up,  shows  abdominal  injury  ;  while  moderate  anterior  flexion, 
with  nasal  respiration,  will  often  point  to  pelvic  complications.  In 
case  of  fractures  or  dislocations,  or  any  other  injury  to  the  extremi- 
ties or  locomotor  apparatus,  the  signs  are  numerous  and  valuable,  and 
will  be  fully  given  when  we  reach  the  appropriate  chapters. 

Having  decided  in  this  way  the  location  of  the  injury,  our  attention 
is  at  once  paid  to  that  ooint,  and  when  two  or  more  wounds  exist,  the 
largest  and  most  important  is,  of  course,  first  attended  to.  When 
haemorrhage  has  been  arrested,  and  the  more  urgent  symptoms  have 
had  attention,  carefully  examine  the  body  for  other  and  concealed  in- 
juries. A  neglect  to  do  this  may  cost  your  patient  his  life,  and  some- 
what dim  your  reputation.  I  knew  of  a  case  where  the  medical 
attendant  set  and  bandaged  a  fractured  arm,  and  then  found  his 
patient  almost  moribund  from  a  penetrating  wound  of  the  abdomen 
with  haemorrhage  from  the  internal  epigastric  artery.  The  patient's 
name,  age,  nativity,  residence  and  occupation  must  be  committed  to 
writing,  with  a  full  and  accurate  description  of  his  injuries,  with 
actual  measurements  taken  when  any  are  needed. 

Attention  to  these  apparently  trivial  matters  is  of  the  utmost  im- 
portance, and  I  have  added  note-book  and  pencil  to  my  own  "accident 
case"  for  this  purpose.  It  will  only  be  necessary  to  mention,  that  a 
large  proportion  of  these  cases  of  accident  are  the  result  of  affrays,  to 
emphasize  the  need  for  care  in  all  the  particulars  referred  to.  A 
pursory  examination  of  the  description  of  shock,  in  our  text-books, 
will  bear  abundant  testimony  to  the  frequency  of  death  from  trivial 
injury ;  a  reference  to  any  work  on  medical  jurisprudence  will  furnish 
ample  proof  of  the  evils  resulting  from  insufficient  or  careless  medical 
attention.  From  a  consideration  of  these  two  classes  of  facts,  it  is 
-evident  that  we  cannot  demand  too  much  care  and  method  in  medical 
■examinations,  and  it  would  seem,  from  this  view  of  the  case,  that  the 
-claims  of  society  might  outweigh  those  of  our  patient.  Still,  as  a 
matter  of  fact,  the  interests  of  both  are  of  equal  value,  and  one  should 
not  preponderate  over  another. 
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NATURE  AND  BEST  MANAGEMENT. 

While  there  is  a  pressing  necessity,  in  all  cases,  to  differentiate  be- 
tween shock  and  conditions  similar  as  to  semieology,  there  is  much 
practical  difficulty  in  doing  so.  As  a  matter  of  fact,  it  is  often 
impossible,  in  many  instances,  and  the  most  accomplished  surgeon 
will  find  himself  at  fault,  except  so  far  as  plausihle  probabilities- 
are  concerned.  For  instance  the  symptoms  of  shock  are  those  of 
syncope  from  haemorrhage  or  injury  to  nerve  centres  ;  they  resemble 
somewhat  the  coma  of  compression  of  the  brain  ;  and  also  the  insen- 
sibility of  inebriation.  If  the  injury  has  been  one  that  could  not  pos- 
sibly produce  a  severe  haemorrhage,  syncope  is  at  once  ruled  out  of 
the  problem  ;  if  injury  to  the  head  is  equally  impossible,  and  there  is- 
no  appearance  of  intoxication,  as  alcoholic  odor  to  the  breath,  etc. 
the  condition  can  only  be  either  shock  or  lesion  of  the  nerve  centres. 
In  the  majority  of  cases  the  history  and  nature  of  the  injury  will  at 
once  settle  the  question.  In  exceptional  instances  confusion  will  exist,, 
and,  in  the  present  state  of  surgical  knowledge,  is  inevitable.  We 
are  forced,  very  unwillingly,  to  accept  this  situation,  and  are  conse- 
quently compelled  to  treat  the  case  expectantly.  This  is  the  more 
to  be  deplored  as  much  depends  upon  the  recognition  of  the  true 
condition ;  each  practitioner  must  depend  upon  his  own  power  of 
discrimination,  aided  by  the  summary  of  the  knowlede  of  the  day 
given  below. 

Alter  the  reception  of  an  injury,  there  is  found  a  state  of  nervous- 
depiession  and  physical  prostration,  known  as  shock.  There  is  an 
objection,  in  some  quarters,  to  the  use  of  this  word  with  the  above 
significance.  Dr.  Carnochan  (J.  M.),  seems  to  be  among  the  most 
earnest  and  emphatic  advocates  of  reform.  He  says  [Contributions 
to  Operative  Surgery,  Pt.  Ill  p.  88) :  "The  term  shock  is  used  fre- 
quently as  synonymous  with  collapse,  probably  from  the  fact  that 
in  some  cases  the  effect  follows  the  concussion  so  instantaneously 
that  they  appear  to  be  identical.  Shock  may  be  regarded  as  the 
source  of  the  nervous  symptoms  that  take  place  after  the  occurrence 
of  an  accident,  concussion  being  the  first  link  of  the  chain  of  the  con- 
sequent morbid  phenomena ;  while  the  word  collapse  should  properly 
be  used  to  express  the  extreme  prostration  of  strength  and  the  agita- 
tion and  perturbation  of  the  nervous  system  which  follow  upon  all 
severe  injuries."  The  term  shock,  if  retained  in  use  at  all,  our  author 
thinks,  should  be  restricted  to  mean  death  resulting  immediately,  as 
from  a  blow  upon  the  epigastrium. 

20 


SHOCK   AND   TRAUMATISM.  21 

None  will  be  willing  to  dispute  the  accuracy  of  the  term  collapse, 
probably,  as  used  by  Dr.  Carnochan,  but  that  any  positive  benefit 
would  accrue  from  such  a  radical  change,  I  for  one,  very  much  doubt. 
There  are  many  instances  where  even  a  radically  defective  word,  yes 
even  totally  wrong  from  a  consideration  of  its  etymology,  has  been 
retained  from  the  fact  that  long  usage  had  given  it  sanction.  So  in 
this  instance,  shock,  to  a  medical  man,  means  just  what  is  proposed  to 
call  collapse;  and  the  word  collapse  to  most  of  us,  signifies  extreme 
prostration  from  material  causes,  such  as  excessive  haemorrhage,  and 
not  a  purely  nervous  prostration.  I  do  not  propose  an  attempt  to 
force  our  writers  to  accept  my  definitions,  yet  it  is  necessary  that  the 
statement  should  be  made  that  I  use  the  words  shock  and  collapse  in 
the  sense  that  long  custom  has  sanctioned. 

The  symptoms  vary  greatly  in  intensity  and  duration,  depending 
upon  the  extent  of  the  injury,  the  vital  resistance  and  mental  strength 
of  the  individual,  or  the  organs  or  tissues  injured.  The  face  is  pale, 
hands  and  feet  cold,  with  cold  clammy  perspiration  (often  confined  to 
the  head,  face,  or  chest)  and  in  extreme  cases,  much  mental  disorder 
and  relaxation  of  the  sphincters.  The  pulse  is  small,  or  weak  and  flut- 
tering, and  the  whole  condition  may  not  inaptly  be  termed  collapse. 
Cases  have  been  observed  in  which  comparatively  trivial  injury,  or 
even  simple  mental  impression  —  has  been  followed  by  severe  shock, 
even  death ;  while  in  other  cases  the  most  serious  accident  may  be 
sustained,  with  slight  shock,  or  none  at  all.  Indeed  shock  alone  is 
often  sufficient  to  cause  death,  and  it  has  been  noted,  by  competent 
observers,  that  in  death  on  the  gallows  almost  two-fifths  die  from  this 
cause,  dying  even  before  feeling  the  constriction  of  the  rope.  In  the 
worst  cases  the  appearance  of  the  patient  is  very  like  the  collapse 
stage  in  cholera,  or  in  fatal  haemorrhage.  The  temperature  is  much 
lowered,  and  is  a  highly  important  symptom,  as  a  means  of  prognosis 
at  least.  A  fall  of  a  degree  or  more  is  dangerous,  and  "Wagstaff 
found  that  where  the  thermometer  indicated  a  fall  of  3.7°  death  inevit- 
ably followed. 

Occasionally  the  patient  will  rally  well,  after  an  injury  or  operation, 
and  after  a  time,  days,  weeks,  or  even  months  —  sudden  sinking  will 
occur  with  all  the  worst  symptoms  of  shock,  the  lips  becoming  white, 
face  pale,  extremities  cold,  and  great  disturbance  of  the  heart's  action. 
Persons  of  strong  and  robust  constitution  and  vigorous  mind,  may 
disguise  shock  by  a  simple  exertion  of  the  will,  as  long  as  their  bodily 
strength  is  unimpaired ;  but  when  they  become  weakened  by  loss  of 
blood  or  lone  confinement,  there  may  be  a  sudden  giving  way  of  the 
vital  powers.  This  is  known  as  remote  or  secondary  shock,  and  death 
is  a  very  fr.quent  result.  We  should  make  it  a  rule,  therefore,  to 
watch  closely  our  patient  who  has  had  no  primary  shock,  and  by 
prompt  treatment,  even  anticipating  treatment  —  may  ward  off  this 
most  serious  complication. 

The  question  of  operation  immediately  after  an  injury  or  during 
ithe  existence  of  shock,  is  one  of  much  moment,  and  has  long  occupied 
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the  attention  of  surgical  students.  The  subject  has  been  discussed' 
elsewhere,  to  some  extent,  in  the  present  volume,  and  it  may  serve  the- 
purpose,  at  this  place,  to  give  the  results  as  far  as  they  are  attainable, 
without  attempting  to  summarize  the  valuable  reports  from  which' 
the  deduetions  are  drawn. 

Operations  have  always  been  grouped  into  three  divisions  or  classes, 
when  for  traumatic  conditions,  and  with  sole  reference  to  the  time 
elapsing  between  the  injury  and  the  operation.  Various  writers  have- 
attempted  different  classifications;  some  including  in  the  primary 
group  all  operations  performed  during  the  existence  of  shock;  and' 
others  all  performed  at  any  time  between  the  time  of  the  accident  and' 
the  commencement  of  inflammatory  conditions.  The  lamented  Geo. 
A.  Otis,  United  States  Army,  in  Circular  ZVb.  2,  Surgeon  General's 
Office,  p.  6,  uses  the  following  language  :  "I  describe  the  operations 
in  three  categories;  primary,  intermediate,  and  secondary.  This 
classification,  adopted  by  this  office  in  discussing  all  the  major  ampu- 
tations and  excisions,  has  been  criticised'  by  students  of  the  closet  and 
by  surgeons  of  civil  life,  but  by  no  military  surgeons  of  practical 
experience.  If  the  study  of  the  histories  of  over  twenty  thousand 
major  amputations,  and  of  more  than  four  thousand  excisions  of  the 
larger  joints,  performed  during  the  late  war,  may  permit  me  to  speak 
authoritatively  on  this  point,  I  would  say  that  no  doctrine  in  military 
surgery  is  supported  by  more  ample  evidence  than  that  which  teaches 
that  in  operations  for  traumatic  causes  there  is  a  wide  difference  in 
the  results  of  those  performed  immediately  after  the  reception  of  the 
injury,  those  performed  during  the  existence  of  inflammatory  action, 
and  those  done  after  the  symptomatic  fever  and  inflammatory  symp- 
toms have  abated."  Without  quoting  additional  paragraphs  this  will 
suffice  to  indicate  the  classification  quite  generally  adopted  to-day, 
and  while  it  is  unquestioned  that  the  "primary  stage"  may  be  con- 
tinued for  twenty-four  hours,  and  the  operation  not  necessarily  per- 
formed during  the  stage  of  shock,  which  usually  continues  for  only  a 
few  hours,  and  then  the  earliest  in  this  period,  yet  it  is  also  unques- 
tioned that  most  primary  operations  were  immediate,  and  thus  per- 
formed during  the  shock. 

We  find  (Ibid,  p  112)  that  the  result  in  one  hundred  and  eighty-three- 
cases  of  resection  of  the  hip  was  as  follows  :. 


Cases. 

Died.. 

Recovered. 

Doubtful. 

Ratio. 

Primary, 

79 

75 

1 

3 

98.68 

Intermediate, 

76 

70 

6" 

93,10 

Secondary, 

20 

13 

7 

6f>. 

Re-amputation  s. 

8 

4 

4 

50. 

Of  excision  of  the  shaft  of  the  humerus  [Medical  and  Surgical  His- 
tory of  the  War:  Surgical  Volume,  Part  11.  696),  the  following  summary 
is  given : 
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Cases. 

Deaths. 

Recovery. 

Unknown. 

Ratio. 

Primary, 

487 

145 

326 

16 

30.7 

Intermediate, 

93 

29 

64 

31.1 

Secondary, 

41 

5 

36 

12.1 

Unknown, 

75 

12 

51 

12 

19.0 

191 


477 


28 


28.5 


Of  amputations  of  the  arm  (I.  c.  p.  697),  the  following  summary  is 
given  : 


Operation. 

Cases. 

Recovered. 

Died.    Unknown.    Ratio. 

f  Upper  third, 

1,338 

1,155 

183 

13.6 

Primary. 

1  Middle  third, 
I  Lower  third, 

1,362 

1,019 

143 

12.3 

512 

406 

106 

20.7 

[Not  stated, 

247 

77 

170 

68.8 

3,259 

2,657 

602 

28.9 

f  Upper  third, 

347 

239 

108 

31.1 

J  Middle  third, 

348 

255 

93 

26.7 

J  Lower  third, 
[  Not  stated, 

161 

94 

67 

41.6 

46 

12 

34 

73.9 

902 


600 


302 


43.5 


Secondary. 


f  Upper  third, 
J  Middle  third, 
I  Lower  third, 

(.  Not  stated, 


173 
162 
51 
15 


127 

127 

37 


46 
35 

24 


26.6 
21.6 
39.3 
60.0 


401 

297 

114 

36.6 

f  Upper  third, 

TT  ,                        J  Middle  third, 
Unknown.            A  T            .,  .   . 
|  Lower  third, 

I  Not  stated, 

94 

67 

44 

699 

61 

45 

42 

345 

21 
•  13 

194 

12 
9 
o 

160 

25.6 

22.4 

0.0 

35.9 

884 

493 

228 

183 

20.5 

Totals. 

5,456 

4,027 

1,246 

183 

23.6 

A  study  of  these  tables  will  mislead,  unless  an  important  fact  is 
constantly  borne  in  mind.  A  very  large  proportion  of  the  primary 
cases  were  so  severely  injured  that  no  attempt  was  made  to  continue 
the  case  to  a  later  period ;  they  had  lost  much  blood,  sustained  other 
injuries,  and  were  cases  of  emergency ;  in  spite  of  the  unfavorable 
surroundings  a  large  percentage  recovered.  In  the  intermediate 
cases  we  find  a  uniformly  large  percentage  of  deaths.  The  secondary 
cases  represent  only  the  small  number  who  survived  the  "expectant" 
plan  of  treatment ;  probably  many,  perhaps  a  majority,  of  the  cases 
of  injury  succumbed  without  having  undergone  an  operation,  and 
that  might  have  been  saved  had  a  primary  operation  been  performed. 
I  think  I  reflect  the  opinion  of  most  surgeons  of  experience,  when  1 
state  that  primary  operations  are  'to  be  prefered.  And  in  this  con- 
nection it  may  be  noted  that  Listek  (  Vide  Holmes  iSyst.  of  Surgery), 
has  shown  most  clearly,  that  Chloroform  is  a  stimulant,  and  its  use 
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will  alone  cause  reaction.  Further  he  has  shown,  and  my  experience 
has  fully  verified  it — that  in  cases  of  organic  cardiac  disease,  Chloro- 
form, so  far  from  being  contra-indicated,  is  the  patient's  greatest 
means  of  safety.  Deaths  on  the  operating  table,  but  more  particularly 
in  the  dental  chair,  have  all  occured  after  insufficient  anaesthesia,  as  not 
only  must  we  have  unconsciousness,  but  even  suspension  of  reflex 
action ;  hence  death  is  due  to  shock.  This  is  fully  argued  in  the  next 
chapter. 

One  of  the  most  interesting  facts  connected  with  this  subject,  is 
that  autopsy  reveals  no  lesion  sufficient  to  account  for  the  fatal  result ; 
in  an  immense  majority  of  cases  we  find  no  pathological  conditions 
that  would  be  thought  diagnostic,  everything  appearing  perfectly 
normal.  Undoubtedly  it  is  one  of  those  cases  in  which  the  mind  is 
alone  at  fault,  and  death  follows  from  suspension  of  nervous  stimulus 
whatever  that  may  be.  The  examples  of  fatal  issue  from  slight 
injury  are  too  numerous  and  well  known  to  need  any  space  here ; 
indeed  the  cases  are  not  few  in  which  death  has  followed  simple  men- 
tal emotion,  as  extreme  joy,  grief,  fear,  etc.  In  this  connection  I 
wish  to  give  a  theory  of  the  cause  of  death  that  was  worked  out  by 
my  assistant  in  the  University,  Dr.  H.  M.  Corey,  a  graduate  of  our 
college  therein.  I  shall  use  his  language  substantially  :  "The  only 
change  that  autopsy  reveals,  is  that  the  heart  and  large  venous  trunks 
leading  to  it,  are  engorged  with  blood ;  but  the  integrity  of.  the 
structures  is,  to  all  appearances,  unimpaired.  The  blood  coagulates 
rather  imperfectly,  the  clots  being  loose  and  dark,  and  sometimes  it 
is  entirely  fluid." 

"Where  shall  we  look  for  an  explanation?  It  is  plain  that  the  all- 
important  organ  is  the  heart,  whose  functions  are  seriously  interfered 
with ;  we  find  it  engorged  with  blood,  as  the  venous  trunks,  and 
how  could  this  occur,  unless  the  heart's  action  were  suddenly  sus- 
pended? The  action  of  the  heart  is  automatic ;  it  is  not  directly 
dependent  upon  the  nervous  system,  but  simply  regulated  by  it.  The 
heart  will  continue  to  act  after  the  removal  of  the  whole  of  the  great 
nerve  centers,  provided  the  operation  be  gently  and  gradually  per- 
formed." (We  see  evidence  of  this  in  death  while  under  Chloroform 
the  heart  will  beat  for  from  one  to  four  minutes  after  respiration  has 
ceased).  "Still  further  proof  of  this  is,  that  even  the  mammalian 
heart  will  continue  to  beat  for  some  time  after  being  removed  from 
the  creatures  breast.  The  heart  of  a  eat,  after  being  divided  into  the 
one  hundred  and  twenty-eighth  part  of  its  original  size,  will  respond 
to  a  slight  pinch  of  the  forceps,  or  a  prick  with  a  pin,  as  I  have  my- 
self demonstrated.  This  goes  to  show  that  its  power  of  action  resides 
in  itself,  and  only  requires  the  presence  of  blood  to  stimulate  it,  and 
the  nervous  system  to  regulate,  to  carry  on  all  its  functions.  The 
chief  nerve  supply  of  the  heart  is  from  the  cardiac  plexus,  which  is,  in 
turn,  made  up  of  branches  from  the  pneumo-gastric  and  sympathetic 
system.  The  only  branches  that  are  not  derived  from  this  plexus  are 
the  left  cardiac,  which  is  a  branch  from  the  cervical  ganglia ;  and  the 
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left  inferior  cardiac  from  the  pneumo-gastric  ;  the  heart  is  therefore 
supplied  entirely  from  the  vagi  and  ganglionic  system.  When  we 
study  the  influence  of  these  different  sets  of  fibres  on  the  heart's 
action,  we  shall  see  that  they  are  very  unlike  indeed ;  for  when  we 
irritate  the  pneumo-grastric,  the  heart's  action  is  diminished  ;  while 
sympathetic  irritation  accelerates  it.  Now  when  the  nervous  system 
receives  a  severe  shock,  from  any  cause,  it  produces  excessive  nervous 
irritation ;  the  primary  effects  being  great  stimulation,  which  dis- 
turbs the  equilibrium  of  the  entire  system  ;  and  allowing  this  stimu- 
lation to  be  equally  distributed  to  the  heart,  by  the  vagi  and  gang- 
lionic systems,  it  would  seem,  at  first  sight,  that  its  actions  ought 
not  to  be  affected  in  the  least.  But  when  we  remember  that  the 
irritation  is  general,  and  that  the  irritation  of  the  vaso-moter  nerves 
reduces  the  calibre  of  the  blood-vessels,  and  in  so  doing  accelerates 
the  flow  of  blood  to  the  heart  without  compensatory  heart's  action, 
the  cause  of  death  in  shock  is,  I  think,  satisfactorily  made  out." 

Treatment. — Mild  cases  of  shock  may  often  be  successfully  treated 
by  what  has  been  called  moral  methods ;  kind  and  reassuring  words, 
in  some  cases,  and  harsher  expressions  in  others.  One  thing  is  cer- 
tain, in  the  case  of  hysterical  or  "nervous"  women  it  is  better  to  let 
them  "have  their  cry  out,"  as  any  attempt  at  suppression  will  only 
be  followed  by  more  trouble  later,  secondary  shock.  The  surgeon 
must  exercise  his  judgment,  in  deciding  how  to  treat  such  cases,  as 
harsh  treatment  might  seriously  aggravate  one  case,  while  very  es- 
sential in  another.  In  grave  cases,  one  in  which  the  condition  ap- 
proaches syncope,  and  quite  prolonged,  or  with  only  slow,  interrupted, 
or  imperfect  reaction,  the  prone  position  (dorsal)  had  better  be  as- 
sumed ;  brisk  rubbing  with  the  hand  instituted,  and  the  use  of  pun- 
gent stimulating  applications.  Amyl  nitrite,  by  olfaction,  is  a  potent 
remedy,  and  when  accessible  will  always  produce  speedy  reaction.  In 
any  case,  however,  no  matter  what  the  attending  circumstances  may 
be,  I  would  avoid  the  use  of  alcoholic  stimulation,  for  the  succeeding 
depression  will  be  quite  dangerous,  more  so,  in  fact,  than  the  primary 
shock.  In  cases  of  profound  shock,  with  syncope  and  prolonged  un- 
consciousness, bleeding  has  certainly  had  surprising  effects ;  certainly 
the  flow  of  blood,  as  Dr.  Corey  has  shown,  will  have  some  influence 
in  overcoming  the  cardiac  and  venous  congestion,  and  is  an  additional 
argument  in  favor  of  primary  operations.  The  temperature  of  the 
body  must  be  kept  as  near  the  standard  as  is  possible,  and  all  harsh 
treatment  forbidden.  Some  of  the  methods  used  in  asphyxia,  partic 
ularly  Marshal  Hall's,  may  be  employed.  When  the  patient  is 
partially  restored  to  consciousness,  or  has  not  entirely  lost  it,  reme- 
dies will  materially  aid,  or  alone  produce  reaction.  Some  of  our  au- 
thors give  a  long  list  for  this  purpose.,  but  my  experience,  which  has 
not  been  at  all  inconsiderable,  suggests  a  small  number.  The  indica- 
tions will  be  given  shortly. 

A  return  to  consciousness,  or  the  establishment  of  reaction,  is  fore- 
told by  the  temperature  rising,  the  color  returning,  the  pulse  becoming 
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more  regular  and  stronger,  the  mind  clearer,  and  the  dorsal  decubitus 
exchanged  for  some  other  position.  Vomiting  is  quite  a  constant 
symptom  of  approaching  reaction.  Frequently  the  opposite  condition 
may  succeed,  and  we  will  have  a  febrile  action  of  more  or  less  inten- 
sity set  up. 

Arnica  mon—  Wants  the  head  low  ;  diarrhoea  with  involuntary  stools  ; 
involuntary  urination  ;  dizzy,  with  nausea. 

Camphor.— Great  coldness,  with  hot  breath ;  hands  and  feet  tremble 
on  raising  them  ;  tongue  trembles  so  he  cannot  speak. 

Veratrum  alb. — Cold  as  ice  ;  breath  cold;  tongue  cold ;  great  weakness ; 
distorted  face ;  expression  of  terror. 


II.    ANAESTHETICS    AND    ANAESTHESIA. 

THE  BEST,  ACCIDENTS  AND  EMERGENCIES. 

In  all  ages  the  want  of  some  means  to  induce  insensibility  to  pain 
during  surgical  operations  has  been  felt,  and  many  attempts  have- 
been  made  to  accomplish  such  a  desideratum.  Up  to  within  a 
comparatively  recent  period,  however,  all  efforts  were  accompanied 
by  failure,  many  inducing  greater  danger  from  the  anaesthetic  than 
relief  from  suffering.  The  term  anaesthesia,  liberally  translated, 
means  without  feeling,  and  is  used  to  indicate  a  condition  of  insensi- 
bility to  pain,  with  suspension  of  sensory  and  motor  phenomena.  In- 
asmuch as  the  various  anaesthetic  agents  are  in  frequent  demand  in 
cases  of  accident,  it  is  proper  that  a  chapter  should  .be  devoted  to  the 
subject  in  a  work  of  this  character,  but  a  complete  dissertation  is 
neither  required  nor  desirable.  I  shall  present  the  more  practical 
phases  of  the  question,  and  refer  the  curious  reader  to  the  work  of 
Snow  on  Anaesthesia;  Morton  in  his  Statement,  and  the  pamphlet  of 
Sir  Jas.  Y.  Simpson,  together  with  the  articles  in  the  more  complete 
works  on  Surgery,  as  Holmes,  Gross,  etc. 

Considered  solely  with  reference  to  priority  of  discovery,  that  is  as- 
an  anaesthetic  agent  solely  —  and  with  no  reference  to  its  value  as  such 
an  agent,  Nitrous  oxide  Gas  must  take  the  first  place  in  our  histori- 
cal account.  It  was  the  first  agent  that  deserves  the  name  of  anaes- 
thetic, and  was  discovered  by  Sir  Humphrey  Davy,  in  1800.  A 
full  account  of  its  earlier  use  is  found  in  the  Chemical  Researches,  by- 
this  author,  on  page  556.  Originally  this  gas  was  known  as  the  pro- 
toxide of  nitrogen,  and  may  be  prepared  by  "  the  action  of  equal  parts 
of  Citric  and  Sulphuric  acid,  diluted  with  ten  parts  of  water,  upon 
metallic  Zinc."  It  should  be  collected  over  warm  water,  and  will 
appear  as  a  colorless  transparent  gas,  of  a  specific  gravity  of  1,527,  of 
a  faint  sweetish  taste  and  smell.  Dr.  Horace  Welds,  a  dentist, 
employed  it  in  his  practice  as  early  as  1844,  which  according  to  Mor- 
ton, [Statement,  p.  42),  is  the  earliest  record  of  its  use,  for  anaesthetic 
purposes,  in  this  country  at  least.  The  gas  is  collected  in  a  rubber 
receiver,  and  is  inhaled  through  an  appropriate  mouth  piece  until  the 
effect  is  produced.  It  should  be  fresh  made,  or  at  least  not  above  a 
day  or  two  old,  and  for  this  reason  is  of  little  value  in  ordinary  prac- 
tice, or  even  in  special  surgical  practice ;  in  hospitals,  or  large  public 
institutions  it  may  be  suitable  in  a  large  number  of  instances,  but  1 
am  not  aware  that  it  possesses  any  advantages  over  other  agents. 
The  effects  are  exceedingly  evanescent,  and  the  time  required  to  pro- 
duce its  full  effect  is  fully  equal  to  that  of  Ether  or  Chloroform,  if 
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not  greater  in  many  instances.  Then,  again,  the  muscular  excite- 
ment is  far  greater  than  in  the  case  of  Chloroform,  and  from  any 
point  of  view  I  fail  to  see  any  reason  why  it  should  be  retained  among 
surgical  anaesthetics,  unless  it  be  preferable  in  those  occasional 
instances  where  the  patient  has  an  unconquerable  objection  to  the 
use  of  more  legitimate  agents. 

Next  on  the  list,  in  point  of  time,  comes  Sulphuric  Ether. 
While  it  is  only  of  late  years  that  this  substance  has  been  used  for 
purposes  of  anaesthesia,  it  has  been  known,  it  is  supposed,  as  a  phar- 
maceutical preparation  since  the  thirteenth  century,  when  Raymond 
Lully  had  knowledge  of  it.  Formerly  it  was  produced  as  Nitric  or 
Sulphuric  ether,  as  either  acid  was  employed  in  its  preparation,  but  as 
the  same  result  may  be  produced  by  the  action  of  other  substances 
upon  alcohol  than  either  of  these  acids,  it  is  now  commonly  known  as 
ether,  but  the  prefix  sulphuric  is  still  retained  from  habit  and  long 
usage.  The  process  is  varied  by  different  manufacturers,  the  result 
being  about  the  same,  or  differing  slightly  in  absolute  purity,  and  is 
essentially  the  boiling  a  mixture  of  Sulphuric  acid,  and  alcohol,  of  at 
least  a  specific  gravity  of  0.834,  the  distillation  of  which  produces  the 
Ether.  The  various  methods  are  too  long  and  complicated  to  receive 
attention  at  this  time,  but  we  may  note  that  the  process  of  Brande 
seems  to  give  the  best  results,  both  as  to  economy  and  purity  of  the 
article.  When  finally  prepared  it  is  a  highly  volatile,  and  inflamma- 
hle  substance,  combining  readily  with  alcohol,  of  a  specific  gravity 
varying  from  0.713  to  0.752;  it  boils  at  96.5°,  and  when  anhydrous  has 
not  been  frozen  at  a  temperature  of  166°  below  zeio.  Thechemica 
formula  may  be  expressed  as  Ck  Hio  O. 

Perhaps  the  "  priority  of  discovery "  of  no  medicinal  agent  has 
fceen  the  subject  for  a  more  animated  controversy  than  that  of  Ether • 

In  Dr.  Morton's  statement  (p.  45),  it  is  claimed  to  have  first  been 
administered  by  him  for  surgical  purposes,  in  October,  1846,  at  a 
clinic  of  Dr.  Warren's  in  the  Massachusetts  General  Hospital.  As 
far  as  its  use  by  our  Allopathic  friends  is  concerned,  this  is  probably 
correct.  But  we  are  in  a  position,  I  think,  to  claim  this  honor  for 
Homoeopathy,  as  Prof.  C.  B.  Mathews,  formerly  a  member  of  the 
Faculty  of  the  Homoeopathic  Medical  College  of  Pennsylvania, 
advises  its  employment  in  a  pamphlet  published  in  1827.  The  article 
was  published  in  the  Medical  Recorder  for  1827,  as  an  "  Essay  on  the 
Exhilirating  and  Medicinal  Effects  of  Etherial  Inhalations.''''  Helmuth. 
(Surgery,  p.  73),  devotes  a  paragraph  to  this  matter,  and  there  can  be 
no  doubt  that  the  facts  are  as  stated ;  although  he  simply  gives  the 
results  of  an  experimental  inhalation,  I  am  informed  that  Dr.  Mat- 
thews employed  the  agent,  or  secured  its  employment,  in  an  operation 
in  1828.  As  an  anaesthetic  agent,  without  reference  to  surgical  prac- 
tice proper,  Dr.  SaMl.  Woolsten,  {Med.  and  Surg.  Reporter,  May 
27, 1870)  refers  to  an  advertisement  still  extant,  in  the  National  Intelli- 
gencer for  June,  1836,  of  a  dentist  who  used  it  in  his  practice,  com- 
bined with  Morphia.    This  is  also  noticed  by  Helmuth,  (loc  cit  p.  72.) 
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Thus  it  appears,  that  leaving  Dr.  Matthews  out  of  the  question,  some 
unknown  dentist  in  1836  employed  daily  an  agent  claimed  to  have 
been  discovered  by  Morton  in  1842.  Still  there  can  be  no  question  that 
the  common  use  of  anaesthesia  in  surgical  practice,  dated  from  Dr„. 
Warren's  operation  in  1846,  and  thus  far  Dr.  Morton's  claim  may  be 
conceded  valid. 

Ether  has  always,  at  least  until  quite  recently,  been  more  exten- 
sively used  in  the  United  States,  and  Chloroform  abroad,  but  it  is  now 
falling  somewhat  into  disrepute,  chiefly  on  account  of  the  time 
required  to  put  a  patient  under  its  influence,  and  the  very  unpleasant 
sequela?.  Its  supposed  absolute  safety  will  always  make  it  a  favorite 
anaesthetic  with  timid  or  inexperienced  surgeons,  but  there  are  some 
instances  of  fatal  results,  I  am  told,  from  its  use,  which,  however,  I 
am  not  able  to  find  well  authenticated.  However,  it  is  desirable  of 
course,  to  secure  a  pure  article,  if  not  for  safety  at  least  to  ensure  the 
most  speedy  effect.  For  this  purpose  it  should  be  anhydrous,  free 
from  oils,  and  alcohol.  The  specific  gravity  must  not  be  lower  0.713, 
and  the  reaction  should  be  neutral.  Should  oil  be  present,  dropping  a 
small  quantity  on  the  palm  of  the  hand,  and  rubbing  it  with  the  finger, 
will  impart  a  greasy  sensation ;  after  evaporation  this  greasy  feeling 
will  continue.  Placing  a  drop  or  two  on  a  piece  of  white  paper,  will 
reveal  oil.  also,  by  the  stain  left  on  evaporation,  as  when  pure  the 
papers  will  be  unsoiled.  Should  alcohol  be  present,  the  evaporation 
will  be  slow,  and  the  paper  will  not  become  completely  dry  for  a  long 
time. 

Having  satisfied  yourself  of  the  purity  of  the  article,  proceed  to 
make  preparations  and  administer  it  as  follows :  Remove  all  constric- 
tion from  the  throat  and  waist  of  the  patient,  having  previously 
ordered  an  omission  of  the  last  meal  to  avoid  nausea  and  vomiting. 
The  position  may  be  anything  most  suitable  for  the  purpose,  all 
things  being  equal,  prefer  the  recumbent,  with  the  head  quite  low. 
Pour  about  one  ounce  of  Ether  upon  a  sponge  wrapped  in  a  towel,  or 
enclosed  in  a  paper  cone.  Have  this  large  enough  to  cover  the  nose 
and  mouth.  There  are  many  il inhalers"  made  by  our  instrument 
makers,  but  I  much  prefer  the  sponge  and  paper  cone  to  all  other 
apparatus.  For  a  moment  or  two,  hold  the  sponge  at  some  little  dis- 
tance from  the  mouth,  to  avoid  unnecessary  irritation,  and  direct  the 
patient  to  breathe  into  it  strongly.  When  the  irritation  has  passed 
away,  produced  by  the  first  few  inhalations,  the  sponge  may  be 
applied  close  to  the  face.  The  phenomena  of  anaesthesia  are  devel- 
oped in  three  well  marked  stages,  which  it  is  important  to  recognize  ? 

(a.)  The  first  stage  may  he  called  the  local  irritative,  in  which  the 
fumes  of  the  Ether  cause  redness  and  irritation  of  the  mucous  surfaces 
exposed  to  its  influence,  shown  by  the  injected  .conjunctivae,  hacking- 
cough,  and  sensation  of  suffocation.  This  soon  passes  away,  and  the 
patient  becomes  quiet,  with  regular  breathing,  and  the  novice  may 
think  anaesthesia  is  complete;,  but  on  speaking  to  him  he  will  be? 
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aroused,  and  on  opening  the  eye  there  will  be  a  spasmodic  closure  of 
the  lids. 

(b.)  The  second  stage,  is  one  of  muscular  and  mental  excitement, 
varying  greatly  in  form  and  degree  in  different  cases.  In  some  there 
will  be  simple  loquacity,  singing,  praying,  swearing  or  inordinate 
laughter;  in  others,  furious  rage,  or  frightened,  and  endeavors  to 
escape.  In  some  cases,  it  seems  impossible  to  get  beyond  this  stage; 
in  one  case  I  used  a  pound  of  Ether,  and  several  ounces  of  Chloro- 
form without  inducing  the  third  stage.  The  face  is  red  and  bloated, 
the  eyes  injected  and  staring,  and  the  mouth  filled  with  tough  saliva. 

(c.)  The  third  stage  is  one  of  complete  relaxation,  and  is  that  to  be 
selected  for  the  operation.  The  eyes  are  closed,  and  on  opening  them 
the  finger  may  rest  upon  the  cornea  without  resistance ;  the  respir- 
ation is  stertorous ;  the  muscles  are  completely  relaxed,  and  there  is  a 
■complete  suspension  of  sensibility,  the  integument  enduring  pinching 
and  pricking  without  reaction.  During  this  stage  avoid  pressing  on 
the  abdomen,  as  respiration  is  chiefly,  if  not  entirely,  diaphragmatic 
and  abdominal,  and  warn  the  assistant  having  control  of  the  anaes- 
thesia to  watch  the  patient  and  attend  strictly  to  his  own  affairs. 

The  time  required  to  induce  anaesthesia  by  means  of  Ether,  varies 
from  five,  as  a  minimum,  to  twenty  minutes,  and  full  reaction  from  the 
effects  will  require  four  or  five  times  as  long.  In  many  cases,  par- 
ticularly when  etherization  has  been  prolonged,  several  hours  may 
elapse  before  perfect  restoration  of  the  mental  faculties.  There  is 
likely  to  be  much  headache  and  drowsiness,  which  calls  for  Nux  vom., 
and  an  encouragement  of  sleep.  At  other  times  there  will  be  much 
nausea,  with  vomiting,  which  is  best  met  by  /pec,  although  a  spoonful 
of  brandy  administered  half  an  hour  before  commencing  the  anaesthe- 
sia will  often  avert  all  unpleasant  sequelae.  The  rule  is,  however,  that 
nausea,  headache,  and  much  discomfort  continues  for  hours,  or  even 
days,  after  the  use  of  Ether,  and  this  alone  has  led  many  surgeons  to 
abandon  it. 

Chloroform,  after  being  in  use  for  a  short  time  as  Chloric  Ether 
was  first  used,  I  believe,  by  Sir  Jas.  Y.  Simpson,  at  the  suggestion 
of  Mr.  Waldie,  of  Apothecaries'  Hall,  Liverpool,  England,  in  1847. 
It  succeeded  the  Chloric  Ether,  introduced  by  Mr.  Lawrence,  at  St. 
Bartholomew's  Hospital,  in  the  same  year,  on  account  of  the  dimin- 
ished irritation  to  the  mucous  surfaces.  Its  safety,  in  experienced 
hands ;  rapidity  of  action  ;  the  freedom  from  unpleasant  sequelae ;  and 
the  small  quantity  necessary  to  anaesthesia,  have  gradually  led  to  its 
adoption  in  all  countries,  and  it  is  now  fast  displacing  Ether.  As  in 
the  case  of  Ether,  however,  there  has  been  some  controversy  as  to 
priority  of  discovery,  but  all  are  agreed  that  its  introduction  into  sur- 
gical practice  is  as  given  above.  True,  Mr.  Guthrie  of  this  country, 
Liebig  in  Germany,  and  Soubeiran  in  France,  each  announced  its 
discovery  in  1831,  and  Dr.  Ives,  of  Yale  College,  used  it  to  relieve 
some  difficulty  in  breathing  in  a  hospital  patient;  but  it  was  not 
^employed  as  an  anaesthetic,  for  surgical  purposes,  until  1847.    Dunos 
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in  1835,  first  determined  its  formula,  and  gave  it  its  present  name ; 
previous  to  this  it  had  been  known  as  tk  formic  anhydride,  in  which 
the  whole  of  the  oxygen  is  displaced  by  its  equivalent  amount  of 
•Chlorine."  *  *  *  "It  is  now  looked  upon  as  methylic  Ether,  in 
which  two  atoms  of  hydrogen  are  displaced  by  two  atoms  of  Chlorine, 
and  its  formula  is  C.  H.  Cl3."  ( American  Cyclopaedia.)  Chloroform  is 
made  by  many  processes,  the  result  being  about  the  same— chiefly 
{American  Cyclopaedia)  "  by  the  action  of  hypochlorite  of  lime  upon 
numerous  organic  substances,  such  as  wine,  alcohol,  wood  alcohol, 
acetone,  salts  of  the  acetates,  volatile  oil,  acetic  acid,  tartaric  acid, 
formic  acid,  oxalic  acid,  and  other  bodies;  but  the  only  practicable 
method  on  a  large  scale  consists  in  the  distillation  of  alcohol  from 
chloride  of  lime.  Six  parts  of  chloride  of  lime,  twenty-four  parts  of 
water,  and  one  part  of  alcohol  are  mixed  in  a  capacious  still,  and  the 
temperature  raised  as  rapidly  as  possible  till  it  reaches  180°  F.  The 
distillation  is  then  continued  until  about  one  part  and  a  half  has  passed 
over;  the  products,  consisting  chiefly  of  Chloroform,  accompanied  by 
water  collect  in  two  layers  in  the  receiver ;  the  Chloroform  constitut- 
ing the  lower  layer.  It  is  decanted  from  the  aqueous  portion  and  agi- 
tated, with  oil  of  vitriol  in  order  to  destroy  traces  of  volatile  oils  which 
accompany  it ;  by  another  rectification  it  is  obtained  in  a  state  of  pur- 
ity." When  produced,  from  either  method,  it  appears  as  a  colorless, 
slightly  greasy  feeling,  pungent  smelling  fluid,  of  a  specific  gravity  of 
about  1,480,  and  of  neutral  reaction.  It  becomes  decomposed  by  ex- 
posure to  light,  particularly  sunlight — giving  hydrochloric  acid  as  an 
essential  element.  Prior  to  using  it,  tests  should  be  made  of  its  purity. 
The  impurities  are  usually  oils,  alcohol,  or  ether,  or  hydrochloric  acid 
from  exposure  to  light. 

For  oils,  add  a  drop  or  two  of  strong  Sulphuric  acid  to  a  small  quan- 
tity of  Chloroform ;  if  any  oil  is  present,  it  will  be  changed  to  a  brown 
color.  Placing  a  small  quantity  in  the  palm  of  the  hand,  or  dropping 
it  on  white  paper,  as  in  the  case  of  Ether,  may  also  be  employed  as  a 
rough  test. 

For  alcohol,  drop  a  single  drop  into  a  glass  of  water ;  if  pure  the 
Chloroform  will  appear  as  a  clear  glistening  globule  at  or  near  the 
bottom  of  the  glass.  If  alcohol  is  present,  in  any  quantities,  the 
globule  will  be  milky. 

For  Ether,  apply  the  test  of  fire.  Pure  Chloroform  is  non-inflam- 
mable, or  burns  with  difficulty,  and  then  with  a  greenish  smoky 
flame.  When  Ether  is  present  it  will  ignite  readily,  and  burn  with 
the  characteristic  flame. 

Hydrochloric  acid  is  to  be  suspected  when  the  Chloroform  has  been 
kept  in  an  unprotected  bottle,  or  in  any  way  exposed  to  the  light  for 
3.  length  of  time,  acquires  a  greenish  tinge,  and  particularly  when 
there  is  a  greenish  scum  on  the  surface.  The  litmus  paper,  also,  is 
faintly  reddened,  but  it  soon  disappears.  The  ordinary  chemical  test, 
or  at  least  that  which  is  the  most  easily  performed,  and  giving  posi- 
tive results,  is  as  follows :    To  some  of  the  suspected  Chloroform,  in 
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a  test  tube,  add  a  few  drops  of  a  strong  solution  of  Nitrate  of  Silver ; 
Chlorate  of  Silver  is  thrown  down,  as  a  white  precipitate,  and  the 
test  is  confirmed  by  finding  it  soluble  in  Ammonia,  and  insoluble  in 
Nitric  acid. 

The  preparation  of  the  patient  is  the  same  as  in  the  case  of  Ether, 
with,  perhaps,  much  more  attention  to  posture.  Certainly  there  is 
less  danger  when  the  position  is  recumbent,  and  much  more  care 
must  be  taken  to  avoid  pressure  on  the  stomach  and  diaphragm.  A 
number  of  inhalers  have  been  produced  from  time  to  time,  but  I 
think  most  surgeons  are  agreed  that  no  method  is  to  be  preferred  to 
the  old  one,  viz.,  a  folded  towel.  About  a  drachm  is  poured  on  a 
handkerchief  or  towel,  and  held  at  a  little  distance  from  the  nose  and 
mouth.  Lister,  and  others,  estimate  that  there  should  be  an  admix- 
ture of  at  least  five  per  cent,  of  atmospheric  air  to  constitute  perfect 
safety.  Of  course  this  can  only  be  approximately  estimated,  but  the 
careful  and  conscientious  practitioner  will  at  all  times  prefer  safety 
to  rapidity  and  a  large  percentage  of  air  will  not  be  objected  to. 

The  phenomena  attendant  upon  anaesthesia  with  Chloroform,  are 
similar  to  those  of  Ether,  but  are  more  rapidly  produced.  The  three 
stages  are  usually  well  marked,  the  second  of  less  distinctness  than  in 
the  case  of  Ether,  and  the  last  is  a  more  profound  insensibility,  and 
perhaps  more  prolonged.  It  must  be  borne  in  mind,  however,  that 
there  are  many  cases  in  which  anaesthesia  seems  impossible,  even 
when  the  agent  is  used  in  a  dangerous  amount ;  and  this  is  equally 
true  of  Ether  and  Chloroform.  At  other  times  the  three  stages 
undergo  many  modifications,  either  the  first  and  second  absent,  the 
third  coming  on  at  once ;  or  while  sensation  is  suspended,  the  mental 
vigor  is  unimpaired,  there  being  perfect  cognizance  of  all  external 
surroundings.  These  cases  are  of  course  exceptional,  but  they  do 
occur,  and  I  must  be  understood  as  giving  the  symptoms  of  each 
stage  as  they  usually  appear.  The  effects  being,  therefore,  so  vary- 
ing in  different  individuals,  no  attempt  should  be  made  to  measure 
the  quantity  to  be  used  in  a  given  case ;  we  should  be  guided  entirely 
by  the  effects  on  the  patient. 

The  effect  of  Chloroform  on  the  body  is  variously  described  by  dif- 
ferent authors  and  observers,  but  we  have  not  space  to  give  even  a 
summary  of  the  views  —  some  attribute  it  to  a  retardation  of  oxygen- 
ation, either  by  a  direct  action  of  the  vapor  on  the  blood  corpuscles, 
or  the  feebler  respiration  and  diminished  amount  of  atmospheric  air 
admitted  to  the  lungs.  While  either  or  both  of  these  theories  may  be 
true,  the  influence  of  the  agent  is  certainly  expended  on  the  nerve 
centers,  and  in  a  certain  order.  Eirst  the  brain,  then  the  cerebro- 
spinal axis,  and  when  pushed  to  extremities,  the  sympathetic.  We 
thus  mark  the  distinction  between  full  anaesthesia  and  narcosis;  the 
former  being  a  suspension  of  sensory  phenomena,  with  a  consequent 
loss  of  irritability  of  the  voluntary  functions ;  whilst  the  latter  indi- 
cates an  extension  to  the  involuntary  sphere,  or,  in  other  words,  an 
over  dose.    We  thus  have  a  condition  analogous  to  sleep,  the  respir- 
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atory  and  circulatory  processes  going  on  uninterruptedly.  According 
to  Lister,  (Holmes,  Syst.  of  tiurg.,  v.,  482),  and  as  fully  borne  out  by 
other  testimony,  death  may  ensue  from  Chloroform,  as  in  all  cases 
perhaps  —  through  the  brain,  lungs  or  heart. 

(Joma,  in  the  first  instance,  indicating  paralysis  of  the  brain  from 
too  rapid  administration. 

Syncope,  from  paralysis  of  the  heart,  due  to  an  over  dose,  in  which 
the  anaesthesia  extends  to  the  ganglionic  centres. 

Ajonoea,  due  to  an  absence  of  atmospheric  air. 

These  are  the  conditions  that  induce  death  directly  from  the  Chloro- 
form, but  in  careful  hands  such  accidents  should  be  of,  at  least,  very 
rare  occurrence,  if  not  absolutely  impossible.  Very  many  deaths 
have  occurred  of  patients  under  the  influence  of  Chloroform,  that 
were  only  indirectly  due  to  the  anaesthetic,  and  the  question  is  of 
sufficient  importance  to  claim  some  consideration  at  this  time. 

Statistics  have  been  published  intending  to  show  that  the  death 
rate  in  surgical  practice  had  increased  since  the  introduction  of  Chlo- 
roform. The  figures  are  still  disputed,  and  from  the  conflicting  state- 
ments it  is  impossible  to  attach  much  importance  to  either  showing. 
We  may  admit  the  increased  mortality,  but  can  reasonably  deny  the 
direct  agency  of  Chloroform.  It  must  be  remembered  that  within 
the  period  of  time  embraced  since  the  introduction  of  anaesthesia 
generally,  travel  and  mechanic  arts  has  been  revolutionized  ;  the  rail- 
way, steam  navigation,  labor  saving  machinery  and  the  multitude  of 
occupations  now  carried  on  by  the  agency  of  steam,  has  largely 
increased  the  liability  to  accident.  The  improvement  in  weapons  of 
war  has  enormously  increased  and  greatly  modified  execution  on 
the  battle  field ;  wounds  are  more  severe  than  when  made  by  the 
comparatively  slowly  moving,  and  spherical  balls  of  our  ancestors. 
These  facts  would  indicate  a  larger  number  of  cases  of  accident  to 
treat  within  the  last  thirty  or  forty  years,  and  accidents  of  a  more 
serious  character  than  obtained  formerly.  Joined  to  this,  the  absence 
,  of  pain  insured  by  anaesthesia,  has  emboldened  surgeons  to  attempt 
opt- rations  to-day  that  would  not  have  been  dreamed  of  a  half  century 
ago.  A  brief  citation  of  such  facts  should  be  a  complete  answer  to 
the  ch  irge  that  Chloroform  itself  has  increased  the  death  rate,  and 
doubtless  the  truth  will  be  found  that  it  has  much  diminished  it. 
Indeed  the  most  bitter  opponent  to  this  beneficial  agent  cannot  show 
a  doubling  of  the  death  rate,  while  the  frequency  and  magnitude  of 
surgical  operations  has  increased  three  fold.  The  mortality  should 
be  in  proportion  to  the  increase  of  surgical  operations,  whilst  it  really 
fulls  below.  Thus  we  may  safely  assert,  that  the  increase  is  only 
apparent,  and  that  Chloroform  has  diminished  the  percentage  of 
deaths. 

Our  of  the  objections  made  to  the  employment  of  Chloroform  has 
been  its  supposed  sedative  properties,  and  it  was  once  proposed  to 
employ  Etner,  from  its  likewise  supposed  stimulating  effects,  as  a 
suitable  antidote  in  cases  of  narcosis.    Facts  recently  developed  go  to 
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show  that  this  is  a,  great  error,  so  much  so  that  Lister,  (loccit,  p.  482), 
strenuously  claims  stimulating  effects,  and  that  primary  operations, 
even  where  there  is  great  shock,  may  not  only  be  safely  performed, 
but  that  the  promise  of  success  is  greater  than  when  other  anaesthetic 
agents  are  employed.  Our  author  says:  "It  seems  now  clearly 
established  that  the  cessation  of  the  contractions  of  the  heart  in  the 
shock  of  injury  depends  upon  an  action  of  the  brain  and  cord  upon 
the  cardiac  ganglia,  through  the  medium  of  the  vagus  and  sympathetic 
nerves;  Chloroform  rendering  this  action  impossible,  protects  the 
heart  from  the  indirect  effect  of  external  violence.  In  this  way  it  has 
greatly  diminished  the  risk  of  death  upon  the  operating  table.  *  *  * 
Indeed,  an  amputation  under  Chloroform  has  often  the  effect  of  im- 
proving instead  of  lowering  the  pulse." 

What,  it  may  be  enquired,  is  the  cause  of  death  from  Chloroform  ? 
The  answer  is  easy,  and  is  largely  drawn  from  the  excellent  paper  by 
Lister  above  quoted.  We  have  already  learned  that  coma,  syncope, 
or  apnoea,  are  the  peculiar  and  pressing  dangers,  but  will  find,  I  think, 
that  apnoea  is  the  more  frequent.  One  of  the  greatest  dangers  is 
undoubtedly  from  a  timid  use  of  the  article  and  insufficient  anaesthe- 
sia. The  former  requires  so  much  more  Chloroform  to  produce  the 
desired  result,  the  patient  being  partially  roused  so  frequently,  that 
syncope  may  be  induced,  and  the  sequelae  are  much  more  annoying 
and  persistent  than  would  otherwise  obtain.  When  the  anaesthesia  is 
insufficient,  on  the  other  hand,  there  is  imminent  danger  of  shock, 
and  the  fact  that  most  of  the  fatal  cases  occur  in  the  practice  of 
dentistry,  or  other  trivial  operations,  would  go  to  show  that  the 
incomplete  paralysis  of  cerebro-spinal  action  exposes  the  patient  to 
very  great  danger.  The  old  idea,  that  subjects  of  cardiac  disease 
were  placed  in  especial  danger  by  the  administration  of  Chloroform, 
is  thus  shown  to  be  fallacious ;  the  cause  of  death  being  shock,  the 
more  profound  the  anaesthesia,  the  greater  the  safety.  Shock  has 
been  quite  fully  treated  of  in  a  preceding  chapter,  and  need  not  detain 
us  here,  but  it  will  be  a  profitable  study  in  this  connection. 

These  being  the  commoner  causes  of  death  under  Chloroform,  and 
apnoea  being  perhaps  the  most  frequent,  it  is  evident  that  the  breath- 
ing must  be  very  closely  watched  during  the  administration  of  this 
agent.  Manv  practitioners  to-day,  will  be  observed  watching  the 
pulse  with  great  sapiency,  while  the  more  important  respiratory  func- 
tion is  entirely  unnoticed.  Lister,  (loc  cit)  gives  many  instances  of 
imminent  danger  from  this  habit,  and  I  have  concluded  that  the 
action  of  the  heart,  except  in  a  few  exceptional  cases,  is  valueless  as  a 
guide.  It  is  well  known  that  the  heart  will  continue  to  beat  for  some 
minutes  after  respiration  has  ceased,  and  when  it  stops  examination 
will  show  that  the  patient  has  been  dead  for  some  time.  Watch  the 
breathing  closely,  therefore,  and  when  it  becomes  embarrassed,  or 
suspended,  instantly  re3ort  to  the  measures  given  below.  We  may 
conclude,  therefore,  that  if  there  are  any  cases  that  forbid  the 
employment  of  Chloroform,  it  would  be  in  the  very  aged,  or  those 
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who  have  been  much  debilitated  by  previous  illness.  Ursemic  cases 
are  quite  generally  considered  unfavorable,  and  Harley  uses  a 
mixture  of  one  part  alcohol,  two  of  Chloroform,  and  three  of  Ether, 
which,  it  is  claimed,  is  absolutely  safe.  The  formula  has  been  written, 
for  ready  reference,  A-C-E,  1,  2,  3. 

When  death  threatens,  immediately  suspend  the  administration, 
lower  the  head,  and  admit  fresh  air.  Tickling  the  fauces,  olfaction 
■of  ammonia,  or  Amyl  nitrite,  and  other  diffusive  stimulants,  have 
been  strenuously  enjoined.  Of  course  if  heart  and  lung  action  is  sus- 
pended, some  of  the  means  noted  under  asphyxia  must  be  employed. 
Eut  when  respiration  ceases,  or  becomes  embarrassed,  while  car- 
diac action. continues,  seizing  the  tongue  and  drawing  it  forcibly  for- 
wards, is  the  most  convenient  and  efficacious  practice.  This  is  not 
to  open  the  glottis,  merely,  as  was  once  supposed  to  be  the  sole  effect 
— but  establishes  respiration  on  other  principles,  as  given  by  Lister, 
(loc  cit.  491).  He  found,  by  a  series  of  experiments  on  himself,  that 
there  are  two  kinds  of  stertorous  respiration,  the  palatine,  and  the 
laryngeal.  The  former  is  the  commoner  form,  and  is  induced  by 
vibrations  of  the  velum,  of  a  nasal  or  buccal  sound,  or  character,  as 
the  breathing  is  through  the  mouth  or  nose.  The  latter,  or  Laryngeal, 
is  due  to  reflex  nervous  action,  and  is  produced  by  a  closure  of  the 
larynx,  by  the  engorged  aryteno-epiglottidean  folds  being  carried 
forwards  against  the  base  of  the  epiglottis.  On  making  traction  on 
the  tongue  the  base  of  the  tongue  was  little,  if  any  affected,  nor  was 
the  epiglottis  moved  in  the  slightest  degree.  The  traction,  therefore, 
is  not  to  overcome  a  "  falling  back  "  of  the  tongue,  but  either  by 
inducing  muscular,  or  reflex  nervous  action,  causing  a  retirement  of 
the  folds  of  mucous  membrane.  The  tongue  may  be  seized  with  a 
towel,  or  a  pair  of  toothed  forceps,  and  under  all  circumstances  pro- 
vision should  be  made  for  such  emergency.  I  feel  warranted,  from 
my  own  experience  and  the  experience  of  Mr.  Lister,  in  placing  this 
simple  method  at  the  head  of  the  list  of  procedures,  in  such  accidents. 
"We  may  summarize  the  cause  of  death,  therefore,  as  follows  : 

Coma;  syncope;  asphyxia;  insufficient  anaesthesia,  and  closure  of 
the  larynx  as  above. 

The  sequela?  are  about  the  same  as  in  the  case  of  Ether,  with  perhaps 
less  urgency  and  severity  in  general.  Amyl  nitrite  or  Ammonia  are 
-exceedingly  useful  agents  in  hastening  the  restoration  to  conscious- 
ness when  delayed,  but  ordinarily  it  will  be  sufficiently  rapid  without 
aid  of  this  kind.  Perhaps  it  is  better  to  take  more  pains  to  secure 
sleep  after  Chloroform  anaesthesia  than  when  Ether  has  been  used ; 
at  least  the  tendency  to  sleep  is  greater,  and  after  sleep  headache  and 
nausea  are  not  so  severe.  The  treatment  for  these  conditions,  how- 
ever, is  precisely  the  same  as  in  the  case  of  Ether. 

Methylene  (Bi-chloride),  was  first  suggested  and  used  as  an 
anassthetic  by  Dr.  B.  W.  Richardson,  and  whilst  rapid  in  its  effects, 
and  inducing  profound  and  prolonged  insensibility,  its  reputation, 
.perhaps  somewhat  exaggerated,  of  danger  to  life  has  never  made  it  a 
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commonly  used  agent.  Spencer  Wells  uses  it,  I  believe,  largely 
in  ovariotomy,  but  in  this  country  it  is  little  known.  It  ia  a  sub- 
stance of  a  specific  gravity  of  1.344,  boiling  at  38°,  and  its  formula  is 
expressed  as  C2  H2  Cla.  It  is  a  colorless  liquid,  resembling  Chloro- 
form in  odor,  and  is  produced  by  exposing,  in  a  glass  globe  chlorine 
and  gaseous  chloride  of  methyl.  The  chloride  is  made  by  heating 
together  one  part  of  wood  spirit,  two  parts  of  common  salt,  and  three 
of  Sulphuric  acid,  collecting  the  gas  over  water.  It  is  said  to  induce 
anaesthesia  without  passing  through  the  two  preliminary  stages,  and 
to  be  much  more  agreeable  in  its  effects  than  other  agents.  Muscular 
irritability  remains  for  a  very  long  time  after  apparent  death,  in  this 
respect  presenting  a  marked  contrast  to  Chloroform  and  Ether. 

What  has  been  said  may  be  considered  a  summary  of  general  anaes- 
thesia, and  whilst  other  agents  have  been  recommended,  few  employ 
them  in  this  country,  perhaps  none.* 

Local  anesthesia,  was  first  proposed,  it  is  believed,  by  Dr. 
James  Aiinott  of  London,  who  employed  ice  and  salt  to  freeze  the 
part.  It  was  found  useful  in  diminishing  the  pain  of  the  actual  incis- 
ion, in  abscess  and  the  like,  but  the  pain  of  freezing,  in  the  case  of 
felon  particularly,  was  as  severe  and  of  far  longer  duration  than,  the 
operation  would  have  been.  There  was  apt  to  be,  also,  some  difficulty 
in  restoring  sensibility  without  loss  of  tissue,  and  gradually  it  fell 
into  disuse.  Ambrose  Pare,  and  others  after  him,  had  attempted  it 
by  prolonged  pressure,  and  many  methods  were  tried  subsequently, 
with  only  partial  success.  The  spray  of  Ether,  or  some  other  rapidly 
evaporating  substance,  has  also  been  used,  more  particularly  Bhigo- 
lene,  a  product  of  petroleum.  This  seems  to  give  the  best  results,  as 
to  rapidity  of  the  freezing  process,  and  was  first  announced  by  Dr. 
Bigelow,  of  Boston,  about  1864.  Of  late  good  results  have  been  had 
from  Carbolic  acid,  and  as  it  does  not  induce  any  noteworthy  tissue 
lesions,  and  seems  to  be  quite  effectual,  it  has  been  largely  used.  A 
saturated  solution  is  to  be  employed,  which  is  painted  on  the  part  to 
be  incised,  with  a  small  brush ;  when  almost  dry  the  incision  may  be 
made  with  little  if  any  pain.  In  the  case  of  nervous  or  debilitated 
persons,  such  anaesthesia  may  be  useful,  but  in  ordinary  practice  I 
have  not  been  in  the  habit  of  employing  any  such  methods  unless  my 
attention  is  called  to  it  at  the  time.  If  any  of  the  volatile  fluids  are 
used,  an  ordinary  spraying  instrument,  such  as  is  used  in  the  toilet,, 
will  answer  every  purpose. 

*  Bromide  of  Ethyl,  recently  introduced  by  Drs.  Levis  and  Tu rnbcxl  of  Phil- 
adelphia, is  still  far  from  having  established  its  claim  to  a  place  among  the  recog- 
nized anaesthetics,  there  being  much  opposition  to  its  use-  I  prefer  to  leave  the 
subject  under  advisements,  for  the  present. 


III.    CONTUSIONS. 

DEGREES. 

A  contusion*  commonly  known  as  a  bruise,  is  an  injury  inflicted  by  a 
blunt  instrument,  in  which  the  parts  are  more  or  less  lacerated  with- 
out rupture  of  the  integument.  Physically,  it  is  the  result  of  a 
squeeze,  betweenthe  body  inflicting  the  injury  on  one  side,  and  some 
resisting  body  on  the  other,  as  a  bone.  This  class  of  injuries  is  per- 
haps the  most  common  of  accidents,  and  is  infinitely  more  serious, 
apart  from  the  haemorrhage,  than  wounds  of  almost  any  description. 
The  first  symptom,  depending  somewhat  upon  the  extent  of  the  in- 
jury, is  a  numbness  and  tingling  of  the  part,  to  which  is  soon  added 
pain,  swelling  and  discoloration. 

Pain,  is  rarely  acute,  oftener  aching  in  character,  and  not  persist- 
ent or  long  lasting  unless  some  of  the  more  important  nerves  are 
injured.  It  is  due  partly  to  the  direct  violence  inflicted  on  the  periph- 
eral nerves ;  and  partly  to  the  stretching  of  these  nerves  by  the  subse- 
quent swelling.  Different  cases,  however,  furnish  many  modifica- 
tions of  pain,  both  as  to  quality  and  intensity,  for  the  most  part 
dependant  upon  the  extent  to  which  deep  parts  are  implicated.  Thus 
in  contusions  of  the  abdomen,  as  will  be  shown  later — when  one  of 
the  viscera  is  contused  the  sensation  is  of  weight :  of  the  chest, 
dyspnoea;  of  the  head,  either  cephalalgia,  confusion  of  the  mind 
without  pain,  or  coma.  Pain,  as  a  symptom,  however,  is  of  little 
therapeutic  or  diagnostic  value,  except  as  intimated  above ;  when 
unusually  severe  an  injury  to  some  important  nerve  trunk  may  be 
suspected. 

Swelling  is;  perhaps  the  most  characteristic  feature  of  contusions, 
and  is  always  present  to  some  extent.  It  is  greater,  as  a  matter  of 
course,  when  the  texture  of  the  part  is  loose,  and  less  in  proportion  to 
the  density.  It  is  due  to  several  causes,  or  rather  several  degrees  of 
intensity  in  the  same  condition,  viz..  injury  to  the  blood  vessels. 
The  effusion  of  serum,  is  due  to  a  momentary  vaso-motor  paresis, 
inducing  dilatation  of  the  vessels,  and  congestion  or  stasis,  which 
produces  transudation,  as  in  the  case  of  inflammation.  Such  a  swell- 
ing is  Arm,  or  boggy,  but  quite  colorless,  or  it  may  be  of  a  marbled 
appearance.  The  tumefaction  is  not  of  long  duration,  and  there  is 
little,  if  any,  tendency  to  suppuration. 

The  hcemorrhagic  effusion,  may  be  capillary,  arterial,  or  venous; 
when  the  former,  coagulation  occurs  early,  the  swelling  is  firm,  and 
the  color  dark.    The  same  is  true  of  arterial  haemorrhage,  but  when 
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the  tissue  into  which  the  blood  is  forced  is  of  loose  texture,  the  haemor- 
rhage may  be  great,  even  fatal,  and  the  symptoms  will  be  quite  path- 
ognomonic. Venous  haemorrhage,  will  furnish,  as  a  rule,  a  soft 
fluctuating  swelling,  in  which  the  blood  coagulates  slowly  or  imper- 
fectly, and  in  some  cases  remains  fluid.  Such  swellings  are  usually 
pendulous,  resembling  a  bladder,  and  are  quite  frequent  in  contusions 
of  the  lower  lid,  scrotum  or  labia. 

Discoloration  is  due  to  haemorrhagic  effusion,  and  technically  known 
as  ecchymosis.  It  is  the  last  symptom  to  appear,  and  is  of  uncertain 
duration.  Usually  it  appears  early,  sometimes  cotemporaneously 
with  the  appearance  of  swelling,  and  increases  in  depth  of  color  until 
the  maximum  swelling  has  been  reached.  It  then  remains  stationary ,, 
(under  proper  treatment),  for  from  one  to  four  days,  depending  upon 
the  extent  of  the  injury  —  and  then  commences  to  disappear.  During 
the  process  of  resorption  the  swelling  undergoes  many  changes  of 
color,  the  fibrinous  exudation  imparting  a  yellowish  tinge  to  the 
parts  for  some  time  longer.  Should  suppuration  ensue,  which  is 
quite  a  common  termination — the  discoloration  will  gradually  fade* 
out  the  swelling  will  remain,  and  symptoms  of  pyo-genesis  will 
appear. 

In  contusions  of  cavities,  in  which  the  force  is  largely  expended 
on  the  contained  viscera,  the  external  symptoms,  as  given  above,  are 
either  wanting,  or  much  modified,  and  functional  disturbances  will 
direct  attention  to  the  injured  part.  This,  however,  will  demand 
attention  elsewhere,  and  need  not  detain  us  here.  In  all  cases  of 
contusion,  great  or  small,  shock  is  a  prominent  feature,  and  while 
usually  in  proportion  to  the  injury,  cannot  at  all  times  be  considered 
of  little  moment  in  slight  cases.  Instances  are  noted,  in  a  former 
chapter,  of  death  folio  wing  trivial  violence,  and  no  shock  accompany- 
ing very  severe  accidents.  We  find,  however,  that  when  the  injuries 
are  superficial,  not  involving  deeper  parts  or  important  organs,  the 
shock  is  trivial,  and  need  give  no  concern.  When  the  abdominal  or- 
gans are  contused,  on  the  other  hand,  the  collapse  is  often  fatal,  and 
at  all  times  is  a  symptom  of  the  greatest  urgency,  and  gravest  signifi- 
cance. 

Contusions  may  be  considered  as  of  three  degrees,  a  classification 
that  is  of  much  practical  value  from  a  therapeutic  stand-point.  Each 
degree  represents  varying  extent  of  subcutaneous  lesion,  and  as  a 
matter  of  course  involves  different  considerations  in  treatment. 

First  degree.— This  represents  the  most  benign  form,  in  which  the 
violence  has  been  slight,  and  the  effusion  is  either  entirely  serous,  or 
haemorrhagic  from  ruptured  capillaries.  The  subcutaneous  tissue  is- 
little  injured,  and  the  ordinary  bruise  is  the  typical  form. 

Second  degree. — The  distinguishing  feature  in  this  instance,  is  the 
rupture  of  blood  vessels,  large  or  small,  with  consequent  haemorrhagic 
effusion.  The  degree  of  muscular  lesion,  as  well  as  other  tissues,  is 
considerable,  but  with  the  division  of  fibres,  there  is  no  disorganiza- 
tion of  the  parts. 
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Ihird  degree. — In  this  form  we  have  the  maximum  of  .the  injury, 
the  subcutaneous  parts  are  crushed,  or  pulpiflecl,  vessels  severed, 
nerves  equally  injured,  and  even  the  bones  broken  into  fragments. 
Such  injuries  are  of  the  greatest  severity,  and  from  the  accompany- 
ing shock,  the  many  foci  furnished  for  inflammation  by  the  particles 
of  devitalized  tissue,  and  the  arrest  of  the  circulation  in  p;irts  below 
the  point  of  injury,  the  loss  of  life  or  limb  is  imminent,  indeed  must 
be  a  natural  consequence.  Such  extensive  disorganization,  can  only 
be  produced  by  extreme  violence,  but  to  constitute  a  contusion,  and 
not  a  contused  wound,  there  must  be  no  laceration  of  the  integument. 
To  students,  I  have  observed,  this  distinction  seems  frivolous,  until 
explained,  and  there  may  be  some  of  my  readers  who  entertain  the 
same  opinion.  It  will  only  be  necessary  to  observe,  that  the  adm  - 
sion  of  air,  in  deep  wounds,  as  would  be  the  case  if  the  skin  gave  way 
in  contusions  of  the  second  or  third  degree —  introduces  an  additional 
element  of  danger,  by  iavoring  suppuration,  and  other  undesirable 
processes,  which  would  make  the  indications  different,  and  materially 
complicate  the  case.  In  the  large  majority  of  instances,  traumatic 
effusions  of  all  kinds,  so  long  as  they  are  not  exposed  to  the  action  of 
the  air,  will  be  resorbed  in  a  quiet  normal  manner,  without  inflamma- 
tion, and  with  no  departures  from  the  standard  of  health.  In  tenotomy, 
and  myotomy,  subcutaneous  section  is  preferred  to  others,  chiefly  on 
these  grounds ;  so  that  it  can  be  at  once  conceded,  that  the  distinc- 
tion between  a  contusion  and  a  contused  wound,  is  important  and 
actual. 

The  result  of  contusions,  as  already  intimated,  is  usually  in  resolu- 
tion, with  resorption  of  effusion,  after  a  period  of  rest,  or  preparation, 
of  varying  duration.  Occasionally,  however,  other  conditions  obtain, 
and  a  brief  resume  is  demanded. 

Secondary  hcemorrhage<  is  not  an  infrequent  accident,  in  cases  of  the 
second  degree,  and  is  ordinarily  due  to  a  portion  of  an  artery  becom- 
ing devitalized,  by  the  contusion,  and  subsequently  slougbing.  Such 
an  accident  can  scarcely  be  provided  for,  and  will  demand  prompt 
treatment,  and  a  cool  head,  in  the  surgeon.  The  records  of  our  late 
war,  compiled  in  that  magnificent  addition  to  our  surgical  knowledge, 
The  Medical  and  Surgical  liistory  of  Ihe  War — shows  indisputably,  that 
temporizing  measures,  or  expectant  treatment  will  always  lead  to 
disastrous  results,  frequently  to  death.  My  own  experience,  neces- 
sarily limited,  fully  bears  out  this  statement,  and  there  can  be  no 
question  that  the  only  rational  practice  is  to  expose  the  bleeding 
vessel  and  ligate  it.  Of  course  this  converts  our  contusion  into  a 
wound,  but  the  danger  of  fatal  hemorrhage  must  outweigh  all  other 
considerations. 

Suppuration,  while  not  a  necessary  occurrence,  does  occur  occa- 
sionally, and  must  be  an  indication  of  bad  treatment,  or  a  depraved 
condition  of  the  patient  physically.  In  cases  of  the  third  degree, 
where  the  injury  is  confined  to  a  small  space,  and  does  not  include  a 
limb,  spiculaj  of  bone,  or  devitalized  tissue,  will  be  exceedingly  prone 
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to  induce  suppuration,  and  in  this  event  may  be  considered  an  ele- 
ment essential  to  a  cure. 

Ulceration,  sometimes  occurs  when  the  integument  has  been  devital- 
ized by  pressure,  or  heat,  but  more  particularly  when  the  individual 
is  of  feeble  recuperative  powers,  or  the  victim  of  cachexia  or  specific 
disease.  A  purely  traumatic  ulcer,  due  to  the  violence  of  the  injury, 
is  a  matter  of  little  consequence,  and  while  usually  healing  readily, 
must  always  engage  our  watchfulness  for  a  secondary  haemorrhage, 
which  the  extreme  violence  inflicted  renders  a  probable  sequelae. 
When  the  ulcer  is  due  to  constitutional  causes,  the  indications  for 
treatment  are  different,  and  the  mere  injury  simply  occupies  the  posi- 
tion of  an  exciting  cause,  and  sinks  into  comparative  insignificance. 

Paralysis,  as  a  matter  of  course,  indicates  lesions  of  the  nerves,  and 
is  of  interest  solely  as  modifying  nutrition,  possibly,  yet  in  some 
instances  may  threaten  life  from  the  interruption  of  function.  When 
we  reach  Injuries  of  the  Nerves,  it  will  be  seen  that  it  is  only  in  very 
exceptional  cases  that  the  paralysis  is  permanent,  and  even  then  is 
only  partial,  or  much  alleviated  after  union  has  taken  place. 

Sloughing  comes  under  the  same  conditions,  for  the  most  part,  as 
ulceration.  It  argues  either  a  serious  devitalization,  arrest  of  the 
local  circulation,  or  a  depraved  condition  of  the  vital  powers.  The 
consideration  involves  the  same  points  of  prognosis,  etc.,  as  in  the 
case  of  ulceration,  and  the  loss  of  tissue  may  be  sufficient  to  produce 
very  unsightly  cicatrization. 

Neoplasmata,  in  rare  instances,  have  succeeded  contusions,  but 
never,  I  believe,  when  of  the  second  or  third  degree.  I  consider  such 
an  event  to  be  one  of  hypernutrition,  or  hyperplasia,  and  the  product, 
in  otherwise  healthy  subjects,  always  of  a  benign  or  homologous  char- 
acter. .  Should  there  be  other  conditions,  as  noted  in  another  volume, 
{Surg.  Therop.,  article  Tumors),  either  local  or  constitutional,  that 
would  induce  heteroplasia,  of  course  the  product  will  be  of  a  malignant 
nature.  I  think,  however,  that  a  contusion,  pronounced  enough  to 
merit  that  term,  cannot  take  on  any  such  morbid  action  very  readily, 
while  the  minor  degrees,  those  that  are  not  accompanied  by  any 
lesion  perceptible  to  the  surgeon,  are  the  most  frequent  exciting  cause 
for  all  forms  of  tumors.  It  is  foreign  to  our  purpose  to  enter  into  this 
discussion  at  any  length,  and  I  think  the  majority  of  my  readers  will 
be  able  to  see  a  distinction  as  above.  It  may  be  summarized,  that 
structural  lesion  only  causes  normal  reparative  action,  except  in  dys- 
crasia  or  cachectic  individuals;  slight  functional  perturbations,  are 
more  likely  to  arouse  dormant  hyperplastic,  but  particularly  hetm- 
plastic  tendencies.  Notwithstanding  the  grave  complications  that 
accompany  contusions,  it  is  a  noteworthy  fact,  that  the  percentage  of 
mortality  is  very  small,  when  all  degrees  of  the  injury  are  considered 
together.  Thus  in  the  war  of  the  rebellion,  (Med.  and  Surg.  Hist,  of 
the  War,  surgical  volume,  Part  I,  p.  XXV),  it  is  recorded  that  from 
May  1, 1861,  to  June  30, 1865,  there  were  46,972  cases  of  contusion,  of 
all  degrees,  in  our  armies.    Of  this  number  only  172  died,  and  nearly 
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all  of  them  of  injuries  of  the  third  degree.  In  civil  practice  we  have, 
as  yet,  no  reliable  data,  at  least  I  know  of  none —  but  it  would  seem 
natural  to  suppose  that  the  percentage  must  be  much  less. 

Treatment. — Contusions  present  different  indications  for  treat- 
ment under  different  circumstances.  When  of  the  first  or  second 
degree,  the  question  is  entirely  a  matter  of  choice  of  remedies ;  when 
of  the  third  degree,  amputation  has  to  be  considered.  Under  all  cir- 
cumstances, incisions,  for  the  purpose  of  removing  a  clot,  or  allowing 
the  exit  of  fiuid  blood,  must  never  be  entertained ;  such  a  procedure 
will  be  sure  to  be  followed  by  suppuration,  and  an  unsightly  cicatrix. 
On  the  other  hand,  when  suppuration  is  set  up,  the  indications  are  im- 
perative for  early  incision.  The  condition  and  character  of  the  effusion 
determines  the  remedy  to  be  used,  which  will  act  equally  well  if  given 
internally  in  attenuation,  as  externally  in  tincture ;  in  fact  I  think 
the  action  is  more  prompt  in  the  first  instance.  As  the  laity  demand 
local  treatment  in  such  cases,  it  does  no  harm  to  yield  to  it,  but  a 
little  observation  will  convince  any  candid  practitioner  that  nothing 
is  gained  by  it. 

Arnica. — This  remedy  is  indicated  when  the  effusion  is  chiefly 
hemorrhagic,  the  swelling  firm,  and  coagulation  rapid.  It  is  chiefly 
useful  as  favoring  resorption  of  the  blood,  and  this,  I  believe  is  its 
sole  office  in  cases  of  trauma.  We  shall  find  that  in  all  injuries  there 
is  a  period  of  rest  before  repair  commences,  and  this  is  occupied  by 
nature  in  removing  clots  of  blood,  and  all  impediments  to  healing. 
This  function  is  admirably  performed  by  Arnica,  and  beyond  this  it 
exercises  little,  if  any  influence  on  the  union  Of  divided  tissues. 

Conium  mac. — When  the  swelling  is  largely  serous,  pale  in  color, 
hard,  and  with  a  heavy  stone-like  feeling,  this  remedy  is  to  be  pre- 
ferred to  Arnica.  It  materially  assists  in  the  disposition  of  the  serum, 
and  has  been  thought  to  exercise  a  powerful  influence  in  preventing 
the  organization  of  lymph. 

Hamamdis  virg. — This  is  to  be  preferred  to  the  preceding  remedies, 
when  the  effusion  is  entirely  hsemorrhagic,  which  remains  fluid.  The 
part  is  fluctuating,  red  in  color,  and  there  is  no  disposition  to  coagula- 
tion. It  not  only  induces  prompt  resorption,  but  prevents,  to  a  con- 
siderable extent,  tne  degeneration  into  pus. 

Hypericum  per/.— When  the  peripheral  nerves  have  been  injured, 
and  there  is  great  soreness,  or  even  violent  pain.  A  truly  invaluable 
remedy  to  allay  pain  from  nerve  lesions. 

Ledum  pal. — Under  similar  circumstances,  particularly  when  the 
parts  are  cold  and  numb. 

Stramonium. — Also  in  nerve  lesions,  when  there  is  a  tendency  to 
spasms,  of  various  kinds. 

In  contusions  of  the  third  degree,  when  one  of  the  extremities  are 
injured,  amputation  .is  the  only  resort.  The  sole  question  to  be  con- 
sidered, under  these  circumstances,  is  the  strength  of  the  sufferer  and 
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the  extent  of  the  shock.  Still  the  use  of  Chloroform  will  aid  materially 
in  inducing  reaction,  and  by  using.  Esmarch's  bandage,  to  prevent  a 
loss  of  blood,  many  lives  will  be  preserved  that  in  former  years  would 
have  certainly  been  lost.  When  the  trunk  is  so  injured  death  is  the 
rule,  but  no  case  should  be  abandoned  until  a  faithful  effort  has  been 
made.  In  such  cases  Arnica  occupies  the  first  rank,  and  has  been  the 
means  of  saving  many  lives. 


III.    WOUNDS  IN  GENEKAL. 


GENERAL     CHARACTERS. 


A  wound  is  an  injury  produced  by  cutting,  tearing,  piercing  or 
bruising  instruments,  by  which  the  tissues  are  divided,  more  or  less 
smoothly.  The  special  phenomena  attending  such  accidents  are: 
gaping  of  the  edges,  pain,  haemorrhage,  and  succeeded  by  various  pro- 
cesses of  repair. 

Gaping,  or  separation  of  the  edges,  whilst  always  present  to  some 
extent,  varies  greatly  with  the  tissue  injured.  Muscular  or  extensable 
tissue  will  separate  more  widely  than  that  of  an  inelastic  or  more 
rigid  character,  but  is  greatly  modified  by  the  direction  of  the  wound 
with  reference  to  the  direction  of  the  muscular  fibres.  Thus  a  wound 
made  parallel  to  the  fibres  will  gape  much  less  than  one  made  more  or 
less  transversely.  The  occurrence  is  one  of  much  practical  interest, 
as  the  rapidity  of  healing,  degree  of  impairment  of  function  and 
extent  of  cicatrization,  is  in  direct  relation  to  the  separation  of  the  cut 
surfaces. 

Pain  varies  greatly  with  the  nature  of  the  wound,  its  extent,  and 
the  anatomical  character  of  the  parts.  As  a  rule,  I  think  the  pain  is 
usually  much  less  than  the  appearance  of  the  injury  would  lead  one  to- 
expect,  as  extensive  wounds  are  apt  to  be  accompanied  by  considerable 
local  shock,  at  least,  and  the  sensibility  is  partially  suppressed.  Other 
things  being  equal,  the  smoother  and  clean-cut  the  injury  the  less  the 
pain  ;  and  when  the  parts  are  torn  by  extreme  violence,  whilst  the 
primary  pain  is  insignificant,  or  even  absolutely  wanting — the  secon- 
dary sufferings  may  be  intense.  The  pain  of  most  wounds  is  usually 
an  aching  or  burning,  rarely  acute,  but  may  be  severe  when  the  nerves 
of  the  part  are  extensively  injured. 

Haemorrhage  is  by  far  the  most  important  consideration  in  wounds 
of  all  characters.  It  is  unnecessary  to  enter  at  length  into  the  means 
for  arresting  it  at  this  place,  as  the  subject  will  receive  full  attention 
when  we  reach  injuries  to  the  blood-vessels ;  but  it  may  be  laid  down 
as  a  cardinal  principle  that  arterial  bleeding,  no  matter  how  small  the 
vessel,  always  demands  ligation  or  some  other  equally  efficacious 
treatment.  Many  a  life  has  been  lost  from  inattention  to  the  matter, 
as  external  coagulse  are  very  feeble  barriers  to  bleeding,  and  under  all 
circumstances  greatly  retard  the  cure.  Small  vessels  may  be  allowed 
to  retract,  or  styptics  may  be  employed,  but  no  chances  should  be 
taken  with  wounded  arteries  under  any  circumstances.  Unquestion- 
ably haemorrhage  is  the  most  frequent  cause  of  death,  from  wounds  of 
all  kinds,  notwithstanding  serious  nerve  lesions  are  equally  fatal. 
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For  this  reason  I  place  haemorrhage  as  the  first  consideration,  and 
>none  should  undertake  to  treat  large  wounds,  involving  blood-vessels, 
without  accurate  knowledge  of  hsemostasis. 

The  indications  to  be  fulfilled  in  the  treatment  of  wounds  in  gene- 
ral, are  as  follows :  Arrest  of  haemorrhage,  cleansing  the  wound, 
■coaptation  of  the  cut  surf  aces,  hasten  repair,  and  to  prevent,  or  mod- 
ify, unhealthy  or  unsightly  cicatrization.  Each  of  these  must  receive 
general  notice  at  this  time,  special  notice  being  referred  to  the  appro- 
priate chapters. 


CONTROLING  HEMORRHAGE. 

Arrest  of  Hemorrhage  should  more  properly  come  under  the 
head  of  wounds  of  blood-vessels,,  but  a  general  account  of  the  various 
methods  ma>  properly  be  considered  here.  It  is  of  importance  in  the 
outset,  to  determine  whether  the  blood  is  arterial  or  venous.  For  this 
purpose,  the  size  of  the  'stream  of  blood,  its  color,  force  of  its  expul- 
sion, and  the  time  which  has  elapsed  since  the  accident  must  all  be 
taken  into  the  account.  When  the  stream  is  large,  it  is  evident  that 
a  large  vessel  is  injured,  and  much  can  be  told  from  the  appearance 
•of  the  blood  under  the  circumstances.  When  venous  haemorrhage  has 
continued  for  some  time,  from  .large  vessels,  the  blood  soon  becomes 
somewhat  arterial  in  color,  from  the  rapid  emptying  of  the  veins; 
therefore  when  the  flow  is  still  dark  and  without  arterial  impulse,  the 
accident  must  be  very  recent ;  when,  on  the  contrary  it  is  red  in  color, 
but  still  without  the  spirting  characteristic  of  arterial  haemorrhage, 
the  case  is  probably  one  of  venous  injury,  and  the  examination  must 
be  very  careful  and  thorough.  While  the  exhaustion  will  be  great  in 
either  case,  the  experienced  surgeon  will  recognize  at  once  the  greater 
collapse  from  arterial  injury  when  the  flow  is  steady  and  continuous. 

As  to  color,  as  a  rule,  arterial  blood  is  bright  red,  and  thrown  in  jets, 
with  greater  or  less  violence,  depending  upon  the  size  of  the  vessel. 
:Such  blood  is,  also,  hot,  and  coagulates  rapidly.  When  a  large  vein 
has  been  wounded,  however,  and  the  flow  of  blood  has  been  conse 
■quently  rapid  and  profuse,  the  red  color,  and  other  characters  of 
arterial  blood  will  be  present,  but  the  absence  of  the  forcible  ejacula- 
tion, and  the  slightly  lessened  prostration  will  serve  to  differentiate. 
Attention  should  also  be  paid  to  the  direction  from  which  the  blood 
comes ;  i,  e,  whether  from  the  distal  or  proximal  side  of  the  cut  or 
injury,  the  former  indicating  venous,  the  latter  arterial  lesion.  In 
cases  in  which  the  blood  comes,  or  seems  to  come  from  both  sicfes  of 
the  wound,  the  presumption  is  that  the  vessel  has  been  completely 
divided  ;  when  only  from  one  side,  that  the  division  is  partial. 

In  cases  of  doubt,  which  are  actually  more  frequent  than  many  sup- 
pose— and  as  a  sure  test  in  any  event,  pressure  on  the  vessels  supply- 
ing the  part,  and  observing  the  effects  on  the  bleeding,  will  be  con- 
clusive.   Thus  should  proximal  compression   lessen  or   arrest  the 
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haemorrhage,  the  lesion  is  arterial ;  when  distal  pressure  has  the  same 
effect,  the  injury  is  venous. 

Having  determined  the  nature  of  the  injury,  the  next  question  is,, 
what  shall  be  done  to  remedy  it.  We  have  four  methods,  either 
separately  useful  in  appropriate  cases,  or  indicated  in  any  emergency  r 
Exposure  to  the  air,  styptics,  compression,  occlusion. 

Exposure  to  the  air,  when  small  vessels  are  wounded,  will  frequently 
arrest  haemorrhage  by  hastening  coagulation.  This  is  particularly 
the  case  when  the  part  injured  is  temporarily  hypereemic,  as  occurs 
when  the  sufferer  has  been  wounded  during  exercise,  as  on  a  long 
march,  or  other  causes  that  would  determine  an t increased  amount  of 
blood  in  the  part.  Here  we  und  many  vessels  that  are  usually  only  a 
degree  removed  from  capillaries  bleeding  freely,  but  which  will  soon 
return  to  their  usual  condition  on  being  emptied  of  blood.  This  is 
particularly  the  case  with  the  veins.  When  small  arteries  have  been 
wounded  that  would  not  yield  much  haemorrhage  under  ordinary  cir- 
cumstances, the  flow  soon  assume  a  passives  or  venous  character,  the 
jets  ceasing  to  some  extent ;  when  this  diminished  flow  is  unaccom- 
panied by  exhaustion  or  syncope,  the  presumption  is  that  the  vessel 
will  become  contracted  and  haemorrhage  cease — should  there,  on  the 
contrary,  be  an  evident  lowering  of  the  vital  forces,  no  matter  how 
small  the  vessel  may  be,  it  should  receive  ligation  or  some  equally 
efficacious  treatment.  The  experienced  surgeon  can  tell  at  a  glance, 
usually,  the  importance  of  haemorrhage,  but  the  general  practitioner,, 
or  the  young  surgeon,  would  do  well  to  err  on  the  side  of  safety,  and 
close  a  bleeding  vessel  at  once ;  particularly  is  this  true  of  the  present 
age,  when  so  many  appliances  are  at  hand  which  remove  the  objections 
well-entertained  to  the  ligature  of  silk.  Closing  the  wound,  by  putting 
the  parts  somewhat  on  the  stretch,  and  by  the  compression  of  the 
straps  and  dressings — will  frequently  control  such  haemorrhage  as  do 
not  seem  to  need  ligation,  but  the  selection  of  such  cases  can  only  be 
made  by  the  experienced.  The  bleeding  being  usually  trifling,  no  ill- 
results  will  follow  waiting  for  it  to  cease.  Here  is  a  question  of 
the  gravest  character,  one  that  words  alone  can  scarcely  delineate. 
What  amount  of  bleeding  is  dangerous  ?  It  has  been  remarked  by  a 
distinguished  author,  Gross  — that  the  dread  of  haemorrhage  deters- 
many  from  the  practice  of  surgery.  It  might  be  added,  that  it  is  not 
the  haemorrhage  itself  that  causes  so  much  alarm,  but  the  uncertainty 
experienced  by  the  novice  as  to  how  much  of  it  is  dangerous.  What 
would  be  of  trifling  moment  in  one  case,  would  be  fatal  in  another; 
and  a  mere  trickling,  if  continued  for  a  length  of  time,  would  insidi- 
ously sap  the  life.  Nothing  but  actual  experience  can  teach  this  dis- 
crimination, and  it  will  be  a  safe  rule  to  adopt  that  all  bleeding  is- 
dangerous,  and  none  are  secure  while  it  continues.  Therefore,  see  to* 
it  that  the  most  apparently  trivial  haemorrhage  is  completely  arrested 
before  leaving  the  patient. 

Styptics,  whether  cauterizing  or  not  —  are  to  be  very  sparingly  used*. 
It  is  well  known  that  the  primary  contraction,,  from  non-cauterizing 
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styptics,  is  followed  by  a  corresponding  degree  of  dilatation,  or  relax- 
tion.  Should  the  coagula  thus  produced  not  have  time  to  become  ■ 
very  firm,  which  is  almost  constantly  the  case  —bleeding  will  return 
with  the  relaxation.  When  a  cautery  is  used,  the  results  are  still 
more  unsatisfactory,  as  an  eschar,  of  greater  or  less  magnitude,  must 
necessarily  form,  which  will  induce  secondary  haemorrhage  on  the 
detachment  of  the  slough  in  a  majority  of  cases.  It  is  therefore  evi- 
dent, that  in  addition  to  this  haemostatic  agent  being  unreliable  and 
untrustworthy,  there  is  an  additional  objection  on  the  score  of  its 
unscientific  character.  The.  only  instance  where  such  methods  are 
admissible,  is  where"  wounds  are  inflicted  in  cavities,  from  which  the 
haemorrhage  is  chiefly  capillary,  and  which  can  only  be  controlled, 
apart  from  styptics,  by  ligating  the  main  feeding  artery,  which  for- 
midable procedure  would  not  be  justifiable  in  many  instances. 

Comjjression,  which  is  a  very  satisfactory  method  in  many  cases, 
may  be  induced  in  a  variety  of  ways ;  the  various  forms  of  tourniquet 
come  first  on  the. list,  but  their  action  as  a  permanent  haemostatic 
would  be  very  disastrous  to  the  tissues  involved.  In  all  cases  in 
which  large  vessels  have  been  severed  or  wounded,  a  tourniquet  of 
some  form,  should  be  at  once  applied  for  the  purpose  of  controlling 
the  bleeding  while  the  vessel  is  being  found  and  secured.  Esmarch's 
bandage,  or  the  ordinary  tourniquet  are  of  course  to  be  preferred 
when  they  are  at  hand ;  but  as  few  practitioners  will  be  at  all  times 
prepared  with  such  appliances,  other  improvised  agencies  must  be 
sought.  The  best  of  these  is  what  is  known  as  the  "  Spanish  wind- 
lass "  to  seamen,  but  while  perfectly  satisfactory  as  a  temporary 
expedient,  will  not  be  borne  for  any  length  of  time.  In  wounds  of 
the  extremities,  below  the  knee  or  elbow,  forced  flexion  will  be  useful; 
but  even  this  method  will  produce  much  suffering  if  too  long  con- 
tinued. Compression  of  the  artery  between  a  neighboring  bone  and 
the  fingers  of  an  assistant,  or  by  means  of  mechanical  pressure  —  will 
also  fully  control  the  haemorrhage.  In  all  of  these  methods  of  com- 
pression, be  it  remembered,  it  is  only  purposed  to  hold  bleeding  in 
check  until  the  vessel  can  be  permanently  secured,  and  no  attempt 
should  be  made  to  secure  obliteration  by  such  means.  We  would  not 
only  have  much  unnecessary  suffering  produced,  but  would  leave  our 
patient  in  constant  danger  of  secondary  haemorrhage. 

Occlusion  comes  last  on  our  list,  but  in  importance  takes  first  rank. 
By  this  is  meant  a  permanent  closure  of  the  vessel,  at  the  wounded 
point,  and  the  establishment  of  collateral  circulation  as  described  in 
its  appropriate  place.  We  may  select,  either  according  to  the  circum- 
stances of  the  case,  or  our  individual  preferences — ligature  with  silk 
or  catgut ;  accupressure  ;  or  torsion.  In  either  event  the  rule  should 
be  inflexibly  observed,  I  think,  to  secure  both  ends  of  a  vessel  completely 
divided;  while  the  proximal  side  of  an  artery  or  the  distal,  of  a  vein, 
will  only  require  attention  in  partial  division.  As  a  rule  veins  will 
not  require  ligation,  or  any  very  close  attention,  as  light  pressure, 
with  a  compress  and  bandage,  will  ordinarily  amply  suffice.    In  some 
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cases,  where  the  vein  is  a  large  and  important  one,  some  more  effect- 
ual measnre  must  be  taken,  and  I  infinitely  prefer  accupressure,  or  cat- 
gut ligatures  to  any  other.  These  are  the  methods,  in  common  use, 
which  are  employed  to  arrest  haemorrhage,  but  a  full  consideration  of 
the  details  and  explanation  of  the  modus  operandi  must  be  deferred 
until  we  reach  wounds  of  the  blood  vessels. 

IMMEDIATE  MANAGEMENT  OF -WOUNDS.     • 

Cleansing  the  Wound,  while  much  neglected  by  many  writers 
and  teachers,  is  a  matter  of  the  first  importance,  next  to  the  arrest  of 
haemorrhage.  Not  only  is  the  act  of  cleansing  of  vital  necessity,  but 
the  method  is  likewise  to  be  carefully  considered.  The  process  includes 
the  removal  of  all  foreign  material,  dirt,  splinters,  spiculse  of  bone, 
shreds  of  clothing,  blood  clots,  and  everything  that  can  be  detached 
or  detected.  It  will  be  seen  that  two  things  are  of  the  first  import- 
ance in  the  healing  of  wounds  :  viz,  absolutely  clean  surfaces,  and  the 
absence  of  inflammation.  The  first  of  these  indications  is  to  be  ful- 
filled as  above,  and  the  latter  may  be  aided  by  the  manner  the  cleans- 
ing is  secured.  This  will  forbid  all  rough  or  harsh  treatment,  rubbing 
with  sponges,  cloths  or  the  like  —  and  care  to  prevent  the  addition  of 
new  irritating  substances,  as  sand  from  new  sponges,  or  strong  soap. 
With  forceps,  therefore,  remove  all  foreign  material,  of  whatever 
nature,  that  can  be  reached,  avoiding  force  in  detaching  partially 
dried  blood  clots,  or  substances  imbedded  in  the  parts.  When  all  has 
been  removed  in  this  manner  that  can  be,  allow  warm  water  to  trickle 
over  the  wound,  from  a  sponge,  absolutely  clean,  but  do  not.  apply  the 
sponge  to  the  raw  surfaces.  When  the  water  has  loosened  the  attached 
coagulse,  etc.,  remove  them  with  forceps,  as  above,  and  continue  this 
alternating  process  until  the  wound  is  perfectly  clean.  If  the  parts 
injured  are  covered  with  hair,  it  must  be  removed  with  a  razor  for 
some  distance  around  the  edges  of  the  wound ;  not  only  will  the  hair 
itself  act  as  an  irritant  if  allowed  to  remain,  but  by  retaining  some 
portion  of  the  secretions,  no  matter  how  much  care  is  taken  to  pre- 
vent it—  a  constant  source  of  irritation  and  often  danger  is  kept  up. 
The  subsequent  dressings  of  the  wound  should  be  conducted  with  as 
much  caution,  and  in  this  way  inflammation  will  be  averted  or  very 
much  modified. 

Coaptation,  or  approximation  of  the  cut  surfaces,  should  next 
demand  attention,  and  care  should  be  taken  to  make  this  as  exact  as 
possible.  As  a  rule  ragged  portions  of  the  integument  should  be 
retained,  and  carefully  brought  into  place,  but  if  they  seem  devitalized 
they  may  be  removed.  Coaptation  should  not  be  attempted  until  all 
oozing  of  blood  has  ceased;  the  reason  is  obvious,  as  the  blood 
retained  in  the  wound  will  coagulate,  and  not  only  induce  suppura- 
tion, in  many  instances,  but  materially  delay  repair.  When  the  parts 
are  once  placed  in  position  they  should  be  carefully  retained  there, 
and  not  disturbed,  if  possible,  during  the  progress  of  the  case.    This 
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is  effected  in  one  of  two  ways,  which  may,  however,  be  employed  con- 
jointly in  large  wounds.  In  small  wounds,  with  little  gaping  of  the 
edges,  narrow  strips  of  some  adhesive  plaster  may  be  employed,  not 
placed  so  closely  together  as  to  interfere  with  the  discharge  of  the 
secretions.  (See  Minor  Surgery.)  In  larger  and  deeper  wounds,  with 
much  gaping,  sutures  or  stitches  must  be  employed.  These  are  of 
two  general  kinds,  the  wet  and  the  dry,  each  of  which  is  more  par- 
ticularly useful  in  particular  cases.  The  dry  suture*  is  of  especial 
advantage  in  wounds  of  the  face,  or  other  parts  of  the  body  where 
scaring  is  particularly  objectionable,  but  it  is  not  as  efficacious  as  the 
wet  variety.  It  is  made  by  attaching  a  piece  of  adhesive  plaster  to 
the  integument,  one  on  each  side  of  the  wound,  reaching  quite  up  to 
the  margin,  and  extending  throughout  its  whole  length.  Through 
the  adjoining  margins  of  these  strips  the  sutures  are  passed,  and  the 
edges  of  the  wound  are  thus  closely  approximated.  The  wet  sutures 
are  stitches  taken  through  the  tissues,  and  are  of  various  kindsr 
according  to  circumstances,  but  all  having  the  same  object,  to  hold 
the  parts  firmly  in  place.  The  material  of  which  sutures  are  made, 
varies  with  the  case,  somewhat,  but  is  largely  a  matter  of  individual 
preference.  Many  surgeons  declare  that  after  three  or  four  days 
sutures  cease  to  be  of  especial  advantage,  and  are  even  an  element  of 
mischief.  This  I  cannot  concede.  I  am  firmly  of  the  opinion,  that 
provided  the  suture  does  not  induce  irritation,  or  the  parts  are  not 
too  much  on  the  stretch,  they  are  a  positive  advantage  to  the  healing 
process,  even  if  retained  to  its  close.  With  this  conception  of  their 
value,  I  prefer  metallic  sutures,  either  silver,  iron,  wire,  or  lead,  inas- 
much as  they  do  not  induce  any  irritation,  and,  if  the  cut  ends  are 
not  permitted  to  excoriate  the  integument,  they  may  be  retained  for 
almost  any  length  of  time.  The  hare-lip  pin  is  a  very  admirable  sub- 
stitute for  the  metallic  suture,  but  cannot  be  retained  as  long  as  the 
suture,  from  the  irritation  produced  by  the  silk  or  other  material 
wound  around  them.  With  all  the  temporary  expedients,  such  as 
complicated  or  ingenous  systems  of  bandaging,  I  have  no  patience,, 
and  stronglv  urge  the  importance  of  securely  approximating  all 
wounds,  and,  indeed,  discountenance  all  half  way  or  temporizing 
procedures  in  surgical  practice  generally.  It  must  not  be  forgotten, 
however,  that  when  important  muscles  have  been  divided,  or  should 
muscular  action  have  a  tendency  to  cause  separation  of  the  edges  of 
wounds,  great  attention  should  be  paid  to  position,  in  order  to  relax 
such  muscles  so  that  the  cut  extremities  may  be  approximated,  or 
muscular  action  counteracted. 

Dressing  of  wounds  has  two  considerations  that  are  prominent 
perhaps  we  might  say  that  all  the  indications  are  to  be  met  by  atten- 
tion to  these  two  points.  They  are  protection  of  the  immediate  dress- 
ings, i.  e  ,  straps  and  sutures  —  and  protection  of  the  wound  from 
atmospheric  influences.  Within  a  few  hours  after  finally  closing  a 
well  cleansed  wound,  the  margins  become  slightly  agglutinated  by  a 

*  For  greater  particularization  vide  Minor  Surgery. 
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feeble  lymphatic  effusion,  not  organized,  simply  inspissated.  This  is 
ample  protection  from  ordinary  atmospheric  influences,  but  is  readily 
cracked  or  broken,  indicating  a  necessity  for  additional  protection. 
This  being  met  by  additional  dressings,  or  bandages,  care  must  be 
taken  to  avoid  applying  any  that  have  a  tendency  to  injure  this  first 
product  of  repair,  whilst  still  filling  the  necessary  requirements. 
There  is  good  argument  here  against  all  wet,  greasy,  or  irritating 
dressings,  such  as  oakum,  etc.,  and  can  explain  why  the  "  dry  treat- 
ment "  of  wounds  furnishes  better  results  than  the  wet.  I  make  it  a 
rule,  and  the  reasons  will  suggest  themselves  as  we  get  farther  along 
in  our  subject  —  to  keep  all  wounds  dry.  as  long  as  they  are  not  dis- 
charging; when  suppuration  is  set  up,  the  indications  are  changed, 
and  a  compliance  with  this  rule  becomes  impossible.  For  minute 
particulars  1  refer  to  the  special  treatment  of  wounds,  and  to  the  vol- 
ume of  this  series  on  Minor  Surgery,  but  it  can  be  summed  up  here, 
very  briefly,  in  the  injunction  to  use  light,  dry,  unirritating  dressings. 
The  contact  of  air,  as  air,  is  not  objectionable ;  it  is  the  danger  of 
germ  implantation,  or  other  atmospheric  particles.  Therefore  light 
dressings  are  equally  efficacious  to  the  more  complicated  and  burden- 
some. As  will  be  more  fully  shown  shortly,  many  remedies  have  a  di- 
rect influence  on  the  healing  process  of  different  wounds,  and  wounds 
of  different  tissues,  and  whilst  perhaps  as  much  benefit  can  be  derived 
from  their  internal  administration,  it  will  do  no  harm,  and  may  do 
good,  to  use  them  externally  as  well.  As  their  continued  application 
would  be  contrary  to  our  principles  of  treatment,  I  make  it  a  rule  to 
wash  the  wound  with  a  solution  of  the  indicated  remedy,  after  cleans- 
ing it,  and  repeat  the  process  at  every  change  of  dressings.  Usually 
Aeon.,  is  given  for  twenty- four  hours,  followed  by  the  proper  remedy, 
a  dose  three  or  four  times  a  day,  until  the  healing  is  complete.  In  the 
case  of  contused,  punctured,  and  poisoned  wounds,  however,  the 
proper  remedy  is  to  be  given  from  the  beginning. 

Much  has  been  said  and  written,  of  late  years,  about  the  benefits  to 
be  derived  from  "  hermetically  sealing  "  wounds  of  certain  characters, 
with  collodion,  etc.;  after  due  trial  I  am  constrained  to  pronounce 
such  treatment  vicious.  The  penning  up  of  the  discharges  has 
always  induced  unhealthy  suppuration,  much  loss  of  tissue,  and  con- 
siderable constitutional  disturbance,  and  I  now  never  resort  to  it. 
Notwithstanding  there  may  be  cases,  such  as  burns,  or  other  injuries, 
involving  some  superficial  loss  of  tissue — in.  which  an  artificial  scab 
may  promote  speedy  repair  and  lessen  cicatricial  contraction,  my 
experience  has  not  been  happy,  even  in  these  cases,  and  I  have  no 
hesitancy  in  advising  against  such  practice.  It  was  claimed,  during 
the  war,  that  gun  shot  wounds  treated  in  this  way  did  remarkably 
well,  but  the  authority  of  the  Medical  and  Surgical  History  of  the  War, 
is  strongly  opposed  to  any  such  claims. 
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REPAIR  OF  WOUNDS. 

To  conclude  this  portion  of  our  subject,  we  have  to  consider  the 
process  or  repair,  with  the  action  of  remedies  as  aids  thereto. 

Wounds  heal  in  various  ways,  the  processes  really  being  simple 
modifications  of  some  recognized  standard,  but  various  writers  have 
given  us  varying  classifications.  Thus  Paget  (Holmes'  Syst.  of 
Surg.,  I.,  p.  633)  gives  five  methods,  while  others,  and  more  recent 
writers,  give  but  four.  Under  any  circumstance,  however,  the 
method  is  one  that  is  similar,  if  not  identical  to  the  original  formation 
of  the  tissue  injured,  and  can  only  be  well  understood  in  proportion 
as  our  knowledge  of  histology  is  accurate.  In  the  case  of  open 
wounds  the  breach  is  healed  by  the  deposition  and  organieation  of 
nucleated  cells;  in  subcutaneous  wounds,  by  the  interposition  of 
nucleated  blastema,  but  in  every  instance,  with  a  solitary  and  rare 
exception,  by  the  formation  of  new  tissue,  more  or  less  normal  in 
character  according  to  circumstances.  There  is  nothing  in  the 
domain  of  surgery  that  offers  such  an  interesting  and  profitable  field 
for  study  as  this,  and  none,  I  think,  which  is,  as  yet,  in  such  an 
unsatisfactory  stage  of  development.  From  the  fact  that  the  subject 
is  purely  histological,  as  well  as  our  want  of  accurate  and  definite 
knowledge,  it  must  answer  our  purpose,  at  this  time,  to  treat  the 
question  in  a  very  general  manner. 

It  may  be  noted  in  the  outset,  as  set  forth  in  a  previous  volume 
{Surg.  Therap.),  that  while  a  determination  of  blood  to  the  injured 
part  is  an  essential  feature  of  the  process  of  repair,  inflammation,  in 
the  true  sense  of  the  term,  will  not  only  retard  the  reparative  process, 
but  even  prevent  it.  The  preliminary  condition,  therefore,  is  one  of 
hyperemia,  in  which  there  is  no  change  in  the  character  of  blood, 
unless  it  be  a  slightly  increased  plasticity  —  but  a  simple  increased 
supply.    It  is  from  this  vital  fluid  that  our  plastic  material  is  derived. 

In  all  methods  of  healing,  save  one  only —  the  progression  of  phenom- 
ena is  about  as  follows :  It  is  stated  in  nearly  all  of  our  text- books, 
that  there  is  a  period  of  rest  before  active  repair  commences.  This, 
I  have  concluded,  is  an  error.  The  fact  seems  to  be  determined  only 
after  extended  observation,  that  repair  commences  immediately  on 
the  reception  of  injury.  It  is  true  there  is  no  effusion  of  lymph,  nor 
any  apparent  attempt  to  heal  the  breach,  but  it  is  evident  from  an 
observation  of  the  hyperemia,  and  other  symptoms,  that  nature  is 
not  idle.  This  period  is  occupied  with  efforts  tending  to  expel  all 
foreign  material,  such  as  clots  of  blood,  and  small  particles  over- 
looked in  our  preliminary  dressings.  During  this  effort,  in  many 
cases,  active  inflammation  is  set  up,  and  not  infrequently  results  in 
suppuration;  this  inflammation,  however,  must  cease,  at  least  to  a 
considerable  extent  before  active  repair  is  inaugurated,  although  the 
pus  may  continue  to  the  close  of  the  process.  Organic  obstruction  to 
healing,  such  as  clots  of  blood,  are  put  out  of  the  way  in  many  ways ; 
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otitener  expelled  by  the  swelling  of  the  parts ;  sometimes  resorbed, 
after  undergoing  a  sort  of  metamorphosis ;  again  they  are  carried  out 
by  the  pus  or  other  discharges.  We  see  a  practical  illustration  of  the 
increased  rapidity  of  healing  in  wounds  perfectly  c/ea«,in  the  common 
custom  in  amputation  of  large  parts,  when  the  cut  surfaces  are  not 
approximated  until  all  bleeding  has  ceased  and  they  are  dry  and 
shining.  This  inaugurates  more  rapid  healing  by  saving  the  time 
required  to  clear  the  wound  of  foreign  material.  Under  all  circum- 
stances, therefore,  healing  commences  actively,  as  soon  as  the  parts 
are  in  a  favorable  condition,  but  actually  immediately  upon  the  recep- 
tion of  injury.  It  is  in  this  stage,  the  eliminating,  that  Arnica,  has 
such  a  beneficial  effect,  as  its  action  is  to  hasten  the  resorption  of  the 
blood. 

Upon  the  completion  of  this  process,  the  accompanying  inflamma- 
tion subsides,  in  a  healthy  condition,  and  lymph  is  poured  out  to 
close  the  sap.  This  lymph  becomes  organized  into  connective  tissue, 
in  all  methods  of  repair  but  one  —  which  in  a  majority  of  cases 
becomes  gradually  converted  into  the  tissue  of  the  part.  Under  other, 
and  unfavorable  circumstances,  this  organization,  which  we  denomin- 
ate cicatrization,  or  scarring  —  is  either  deficient  or  vicious,  resulting 
in  great  deformity,  imperfection,  or  positive  danger  from  a  pseudo- 
malignant  action.  This  topic,  however,  must  be  left  until  later,  when 
we  have  considered  the  various  methods  of  repair. 

From  a  careful  and  systematic  consideration  of  the  subject,  I  have 
adopted  the  following  division  of  the  methods  of  healing  as  the  most 
rational  and  oommendable. 

1.  Immediate  union.— In  this  form,  which  is  quite  exceptional,  there  is 
an  immediate  union  of  the  cut  surfaces,  without  the  interposition  of 
new  tissue  or  plastic  exudation.  It  has  been  properly  called  a  "pro- 
cess of  negations,"  as  it  can  only  be  described  as  produced  without 
hyperemia,  without  lymph,  without  pain,  and  actually  without  symp- 
toms of  either  normal  or  morbid  action.  As  indispensable  to  success, 
there  must  be  an  absolute  cessation  of  haemorrhage,  cleanliness  of  the 
wound,  and  accurate  approximation  of  the  wounded  surfaces.  The 
parts  being  placed  in  exact  apposition,  they  seem  to  adhere  without 
any  adhesive  material  being  thrown  out.  Thus  we  have  absence  of 
scarring,  normal  pliability  and  function  of  the  part,  and  nothing 
remaining  to  indicate  that  any  lesion  had  ever  existed.  Of  course  a 
division  of  muscular  tissue,  with  much  retraction,  must  forbid  such  a 
desirable  union,  yet  cases  are  not  unknown  in  which  the  most  unfavor- 
able conditions  have  been  followed  by  immediate  repair.  I  have  said 
that  such  union  was  very  exceptional ;  but  while  this  is  true,  as  far  as 
complete  healing  of  wounds  is  concerned,  yet  it  is  quite  frequent  to 
a  certain  extent,  or  as  applied  to  a  portion  of  a  large  wound.  Thus 
it  is  quite  commonly  found  that  a  portion  of  wonnds,  particularly 
where  large  surfaces  are  involved,  has  united  by  primary  union,  par- 
ticularly in  flap  amputations,  or  ablation  of  the  breast.  Cases  are 
recorded  where  the  superficial  portions  of  deep  wounds  have  become 
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united  in  this  manner,  and  so  firmly  that  pus  which  had  formed  late 
finds  no  outlet,  and  an  abscess,  to  nil  intents  and  purposes,  is  formed. 
Whilst  it  is  certainly  the  most  desirable  form  of  union,  yet  the  diffi- 
culties are  so  many,  and  the  conditions  so  rarely  attained,  that  we 
must  consider  it  a  consummation  rarely  to  be  expected  or  hoped  for. 
2.  First  Intention. — In  this  method  of  union  the  appearnces  of  heal- 
ing are  not  visible  until  some  time  has  elapsed  for  the  purpose  of 
preparing  the  wound  for  this  next  step.  This  time  varies,  in  propor- 
tion to  the  size  of  the  wound,  from  a  few  hours  to  a  day  or  more.  It 
is  inaugurated  by  the  appearance  of  lymph  on  the  edges  of  the  wound 
and  the  cut  surfaces,  but  not  infiltrated  into  the  tissues.  To  the  eye 
this  lymph  appears  as  a  ruddy,  translucent,  viscid,  unirritating  sub- 
stance ;  when  examined  with  the  microscope  it  appears  as  a  confused 
mass  of  leucocytes.  Capillary  loops  gradually  extend  into  this  mass 
from  each  side,  and  ultimately  unite  in  the  centre,  resulting  in  a 
complete  circulation  in  the  new  tissue.  In  time  the  lymph  becomes 
organized  into  a  dense,  more  or  less  inelastic  tissue,  of  a  lower  grade 
of  vitality  than  the  older  tissue,  but  in  process  of  time,  occupying 
years  for  its  full  completion,  it  becomes  fully  organized,  nerve  supply 
is  perfect,  deep  attachments  become  loosened,  and  in  all  essentials  it 
becomes  like  the  tissue  of  the  part.  The  time  required  to  perfect  this 
union  varies  with  the  depth  and  extent  of  the  injury,  the  nature  of 
the.  tissue,  and  the  bodily  condition  of  the  patient.  Large  wounds 
usually  require  more  time  than  small  to  become  completely  united ; 
but  when  no  large  vessels  are  wounded,  which  would  necessitate  the 
retention  of  a  ligature  in  the  wound,  from  four  days  to  a  fortnight 
gives  ample  time  for  complete  repair.  Cutaneous  wounds  heal  the 
most  readily,  muscular  tissue  next,  after  which  comes  cartilage, 
tendon,  nerve,  and  bone,  in  about  the  order  named.  The  vascularity 
of  the  part,  and  its  nearness  to  the  centres  of  circulation,  will  also- 
play  an  important  part  in  the  rapidity  of  healing.  Thus  wounds  of 
the  head  and  face,  will  heal,  other  thing  being  equal,  with  greater 
rapidity  than  wounds  of  the  extremities.  Inflammation  will  arrest 
this  process,  as  will  anything  that  may  have  a  tendency  to  interfere 
with  the  organization  of  the  lymph.  For  this  reason  precautions 
must  be  taken  to  avoid  all  local  irritation,  and  any  applications  that 
would  induce  deterioration  of  lymph.  Hence  heating  and  compli- 
cated dressings,  wet  or  greasy  applications,  or  continued  use  of  the 
part  must  all  be  forbidden.  Notwithstanding  nearly  all  surgical 
writers  assert  that  healing  under  a  scab  is.  the  most  natural  method, 
and  that  which  should  be  attempted  and  desired,  they  all  equally 
recognize  the  fact  that,  as  Paget  says, wt  it  is  difficult  to  excite  or 
study  in  man.''  I,  therefore,  feel  satisfied  that  as  hist  intention 
is.  secured  with  greater  readiness,  and  occurs  so  frequently  as  to  be 
considered  the  b*  human  method,"  it  should  receive  our  first  attention. 
Of  course  immediate  union  is  more  desirable  than  even  that  under  a 
scab,  and  the  attempt  to  secure  this,  if  we  fail,  will  leave  us  in  the 
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best  condition  to  secure  that  by  first  intention ;  whereas,  if  we  fail  in 
attempting  to  induce  scabbing  with  the  requisite  character,  our 
patient  must  undergo  a  less  desirable  method,  and  one  which  can 
never  give  as  good  results  as  either  of  the  remaining  three.  First 
intention,  therefore,  to  repeat,  is  the  form  of  union  to  be  secured. 

3.  Second  Intention. — This  is  otherwise  known  as  granulation.  This 
form  of  union  is  that  accomplished  in  wounds  that  have  been  left 
open,  or  that  are  deep  with  small  external  opening.  The  process  is 
accompanied  by  more  or  less  pus,  which,  in  this  instance  at  least,  is  a 
veritable  luxuriation,  or  the  excess  of  reparative  material.  Theper- 
fectness  of  the  healing  may  be  foretold  by  the  character  of  the  pus ; 
while  the  pus  is  laudable  the  process  is  normal,  and  any  defect  will 
be  detected  by  a  deterioration  of  this  fluid.  The  first  notable  change 
in  the  parts  will  be  a  grayish  film  covering  the  raw  surfaces,  which 
soon  becomes  tilled  with  minute  elevations,  gradually  growing  in  size 
and  increasing  in  firmness,  attaining  a  size  varying  from  a  mustard 
seed,  to  a  large  pea  in  some  cases.  These  elevations  are  known  as 
granulations,  and  it  is  by  the  union  or  aggregation  of  these  that  the 
new  tissue  is  formed.  On  examining  the  minute  anatomy  of  a  gran- 
ulation, it  will  be  found  composed  of  lymphoid  corpuscles,  irreg- 
ularly heaped  together,  with  little,  if  any  intra- cellular  substance. 
Blood-vessels  will  be  found  extending  into  them,  terminating  in  loops 
on  the  apex.  As  the  granulations  increase  in  size  they  approach  each 
other,  interchange  their  vessels,  and  ultimately,  the  whole  gap  being 
filled  with  them,  they  gradually  acquire  an  epithelial  covering  and 
assume  an  enduring  form.  When  the  process  is  perfectly  normal, 
the  integumentary  covering  is  thin  and  delicate,  and  the  scar  is  white 
and  partakes  of  the  characters  familiar  to  all  medical  men.  Abnor- 
malities of  cicatrization  will  receive  attention  shortly.  The  granula- 
tions themselves  are  liable  to  accidents  of  various  kinds,  and  many 
abnormalities  in  development.  The  invasion  of  inflammation  may 
destroy  them;  they  may  be  too  exuberant;  they  may  be  weak;  they 
may  be  irregularly  developed,  here  large,  there  small ;  in  short  the 
perfection  of  development  is  often  difficult  of  attainment.  Most  of 
these  conditions  are  readily  improved  by  remedies,  to  be  given  shortly 
—  but  when  of  a  chronic  character,  the  wound  uecomes  practically  an 
ulcer,  and  must  be  treated  as  such.  (  Vide,  Surg.  Therap.)  When 
healthy,  they  are  florid  in  color,  firm  in  consistency,  and  bathed  in 
laudable  pus;  they  often  bleed  slightly  on  handling,  but  should  not 
do  so  violently ;  the  sensitiveness  should  not  be  great,  but  any  anaes- 
thesia is  indicative  of  imperfect  formation.  Paget  adds  a  fifth  form 
of  union,  which  he  calls  "Union  of  two  granulating  surfaces,"  but  it 
seems  to  me  that  it  can  only  be  considered  a  union  by  second  inten- 
tion, the  granulations  uniting  by  their  apex,  rather  than  their  sides. 

4.  Under  a  scab. — In  animals  this  is  the  universal  method  of  healing, 
and  failing  in  immediate  union  is  very  desirable  in  man,  from  the 
fact  that  there  is  no  granulation  and  consequently  no  cicatricial  con- 
traction.   It  only  occurs  in  open  wounds,  those  with  much  gaping, 
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and  is  not  well  understood.  The  difficulties  in  the  way  of  observing 
this  process  are  insurmountable,  as  any  destruction  of  the  scab  will 
interrupt  it;  also,  in  the  case  of  man,  the  tendency  to  suppuration 
will  equally  lessen  the  probability  of  the  crust  remaining  unchanged 
until  healing  is  completed.  It  is  only  known  that  the  blood,  lymph, 
and  probably  dust  and  hairs,  unite  in  forming  a  crust,  and  under  this 
healing  goes  on  without  granulation.  The  cicatrix  is  always  softer  in 
these  cases,  and  the  connective  tissue  of  which  it  is  formed  soon  takes 
on  characters  like  that  of  the  part.  It  has  been  attempted  to  imitate 
this  method  by  sealing  up  wounds  with  collodion  and  lint;  and  it  was 
thought,  as  said  above,  that  gunshot  wounds  were  best  treated  in  this 
manner.  The  records  of  our  late  war  will  not  substantiate  this  claim, 
and  my  own  experience  in  a  few  cases  has  not  encouraged  me  to 
attempt  it  in  the  future.  In  all  of  my  cases  the  pain  was  excessive, 
about  the  fourth  or  fifth  day,  and  on  opening  the  wound  much  pus 
has  always  been  found,  and  usually  of  an  unhealthy  character.  I 
must  repeat,  therefore,  that  as  this  form  of  repair  is  difficult  to  secure  ; 
while  fully  recognizing  its  desirability,  attempts  should  be  made  to 
secure  immediate  union,  or  by  first  intention  in  cases  at  all  suitable 

Eemedies  that  materially  aid  the  repair  of  injuries,  may  be  selected 
with  reference  to  the  following  indications  : 

Aconite,  which  has  a  marked  influence  in  modifying  vascular  excite- 
ment, will  be  found  valuable  in  smooth  cut  wounds,  as  favoring 
immediate  union ;  failing  in  this,  in  ihe  absence  of  any  dyscrasia,  the 
parts  will  be  placed  in  the  best  condition  for  union  by  first  intention. 
I  always  give  this  remedy,  for  a  few  hours,  immediately  after  dress- 
ing in  all  kinds  of  wounds. 

Hypericum  perf. — This  remedy  has  a  remarkable  action  in  allaying 
irritation  of  peripheral  nerves.  This  irritation,  which  has  a  direct 
tendency  to  cause  conditions  favoring  inflammation,  via;.,  dilatation 
and  stasis  in  the  vessels  of  the  part  —  in  all  cases  in  which  the  pain  is 
excessive,  or  there  is  unusual  soreness,  it  should  be  given  as  a  suc- 
ceeding remedy  to  Aconite. 

Arnica  mon. — In  all  wounds,  particularly  of  the  contused  variety, 
in  which  there  is  retention  of  blood  in  the  parts  this  remedy  will  have 
a  very  powerfuleffect  to  hasten  resorption  or  elimination  of  the  coag- 
ulse. 

Staphysagria.— In  wounds  involving  division  of  nerves,  particularly 
should  there  be  much  hypersesthesia  that  neither  Aeon,  or  Hyperic, 
will  allay,  this  remedy  has  a  very  beneficial  effect.  It  is  more  or  less 
indicated  in  all  clean-cut,  incised  wounds,  and  may  be  advantageously 
used  as  a  substitute  for  Aconite. 

Calendula.— In  all  wounds  with  much  loss  of  substance,  or  with 
much  gaping,  which  necessitates  healing  by  granulation,  this  remedy 
is  of  the  first  importance.  Many  surgeons  employ  it  in  all  varieties  of 
wounds,  and  for  many  years  I  did  so  myself;  of  late,  however,  it  has 
appeared  to  be  demonstrated  that  its  function  is  to  correct  unhealthy 
suppuration,  and  to  hasten  granulation.  In  promoting  union  by 
second  intention  it  must,  therefore,  take  the  first  rank. 
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Sempervivum  tect. — In  unhealthy  granulations,  particularly  when 
large,  flabby,  pale,  and  jelly-like,  this  remedy  has  come  to  be  my  main 
reliance.  I  have  never,  however,  used  it  internally,  probably  from 
habit,  but  concede,  of  course,  that  it  should  be  as  efficacious,  given 
in  attenuation,  as  in  tincture  applied  topically. 

When  we  reach  classification  more  will  be  said  as  to  special  indica- 
tions of  these,  and  other  remedies,  in  different  kinds  of  wounds. 

SCARRING    OR  CICATRIZATION. 

Scarring  is  an  inevitable  result  of  wounding,  unless  immediate 
union  is  secured,  and  we  must  at  all  times  endeavor  to  control  this, 
as  much  as  possible,  to  prevent  deformity,  or  even  loss  of  function. 
Cicatricial  tissue  is  of  an  inelastic  character,  and  when  cavities  are 
wounded,  hernia  is  always  to  be  feared  in  the  future,  from  the  loss  of 
resistance  to  visceral  protrusion.  Thus  a  muscle  having  been  divided 
the  union  never  restores  the  last  contractibility  ;  the  organ  is  forever 
lost.  The  contractions  are  in  each  direction  from  the  cicatrix,  and 
the  constant  traction  to  which  the  nodular  tissue  is  subjected  grad- 
ually induces  attenuation,  or  the  muscle  itself  atrophies  and  dis- 
appears. In  either  event  the  resistance  to  viceral  protrusion  is  dimin- 
ished, and  hernia  is  a  constant  possibility.  Muscles  of  locomotion  are 
liable  to  the  same  loss  of  function,  and  whether  the  new  tissue  inter- 
posed between  the  retracted  ends  is  much  or  little  the  result  is  pretty 
much  the  same.  When  a  muscle  is  completely  divided,  it  is  possible, 
in  some  instances,  by  attention  to  positions  that  will  completely 
release  the  parts,  and  the  introduction  of  deep  sutures,  to  excite  imme- 
diate union,  in  which  case  function  will  not  be  lost.  Such  a  happy 
result,  however,  is  extremely  rare,  and  the  cases  in  which  it  could  be 
reasonably  expected  are  necessarily  very  few. 

In  a  normal  condition  of  the  body,  and  when  the  injury  is  sustained 
before  middle  life,  scars  ultimately  either  disappear  completely,  or 
become  very  much  modified  in  course  of  time;  deep  attachments 
becoming  loosened,  and  the  tissue  becoming  similar,  at  least,  to  that 
of  the  part.  Silicea,  in  the  absence  of  any  special  indications,  will 
usually  have  a  good  effect  in  hastening  the  metamorphosis. 

The  modifications  of  cicatrization  are  many  and  important.  We 
will  briefly  consider  some  of  them. 

(a.)  There  may  be  an  utter  failure  of  the  healing  process,  due  to  exces- 
sive haemorrhage,  habitual  anaemia,  the  introduction  of  irritating 
substances,  the  invasion  of  inflammation,  or  some  dyscrasia  or  cach- 
exia. The  condition  is  then  one  of  ulceration,  practically,  and  must 
be  treated  as  such.  Local  stimulus  can  have  little  benefit,  certainly 
can  produce  no  lasting  improvement  —  and  our  attention  must  be 
directed  to  the  constitutional  condition.  The  treatment,  as  a  matter 
of  course,  must  have  especial  reference  to  the  cause,  and  cannot  be 
given  here  at  length.  Irritating  substances  must  be  removed;  anse- 
mia,  if  acute,  corrected  by  diet  and  remedies ;  inflammation  subdued 
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by  appropriate  remedies,  as  ^4  con.,  Bell.,  Ehus,  etc.;  special  dyscrasia 
or  cachexisea,  treated  as  if  no  wound  existed ;  in  short  the  exercise  of 
sound  common  sense  is  what  is  particularly  needed. 

(o.)  There  may  be  an  imperfection  in  the  scar,  due  to  some  inter- 
ruption of  the  process,  or  some  feebleness  of  the  same,  so  that  it  is  too 
thin,  and  the  new  integument  thereby  easily  broken  and  irritated. 
Such  conditions  I  have  seen  much  benefitted  by  Natr.  mur.,  or  Caust. 

(c.)  The  scar  may  be  depressed,  due  nearly  always  to  some  dyscrasia, 
oftener  of  a  specific  nature  —  and  which  is  practically  irremediable. 
Should  such  a  condition  occur  without  such  dyscrasia,  simply  from 
some  accidental  disturbance  of  the  reparative  action,  it  would  be 
justifiable,  if  much  deformity  is  due  thereto,  to  dissect  it  out,  and 
begin  de  novo,  or  treat  bj  Parsons  method.    (  Vide  paragraph  e.) 

(d.)  The  scar  may  be  thick  and  elevated,  due  to  either  morbid  action, 
or  excessive  reparative  action  under  unusual  stimulus.  In  either 
case  bilicea  will  often  induce  improvement.  In  case  of  deformity, 
and  the  failure  of  our  remedies,  when  well  selected,  dissection  may 
be  practiced. 

(e.)  Scars  may  form  deep  attachments,  and  seriously  impair  function. 
Deep  attachments  form  in  most  cicatrices,  but  should  become  loosened 
in  time.  Should  SiL,  fail,  when  the  natural  changes  do  not  occur,  an 
operation  suggested  by  Prof.  S.  B.  Parsons,  (Am.  Horn.  Observer, 
XIV,  p.  297)  has  yielded  excellent  results,  in  my  practice  in  two 
instances.  He  says,  '*  My  manner  of  proceeding  is  to  make  a  sub- 
cutaneous puncture  with  a  tenotome,  and  divide  thoroughly,  close 
down  to  the  bone,  or  whatever  tissue  the  cicatrix  is  adhered  to,  and 
insert  into  this  space  or  cavity  as  much  cat-gut  as  it  will  hold.  This 
I  let  remain  until  it  is  entirely  absorbed,  which  may  be  in  four  days, 
and  may  be  two  weeks.  *****  From  subsequent  experiments 
and  observations,  I  find  that  the  power  of  absorption  of  cicatrices  is 
very  much  less  than  healthy  skin,  in  the  ratio  of  one  to  ten,  although 
this  is  subject  to  modifications  by  circumstances  relating  to  the  age 
of  the  person,  constitutional  condition,  etc.  I  have  never  been 
required  to  operate  the  second  time,  nor  failed  to  elevate  the  depressed 
surface,  nor  have  I  ever  witnessed  any  bad  results  or  inconvenience 
from  the  cat-gut  remaining  under  the  skin.  Previous  to  using,  it 
should  be  oiled  and  washed  by  the  hands  to  be  made  soft,  but  not 
allowed  to  soak  in  anv  liquid  substance."  This  same  process  has  done 
good  service  in  countracting-scars,  as  from  burns,  which  will  receive 
attention  under  that  head. 

(/.)  Morbid  action  in  cicatrices,  is  common,  but  as  it  is  purely  due  to 
constitutional  influences,  does  not  demand  attention  at  this  place. 
Thus  we  may  have  carcinoma,  syphilis,  keloid,  etc.,  induce  character- 
istic phenomena,  which  has  received  due  attention  elsewhere.  (  Vide 
Surq.  Therap.) 

Finally  we  will  note,  that  all  wounds  are  productive  of,  or  followed 
by,  fever,  which  is  a  sequelae  to  shock,  and  succeeded  by  some  exhaus- 
tion.   As  a  matter  of  course  either  of  these  states  will  be  mainly 
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dependent  upon  the  extent  of  the  injury,  the  violence  with  which  it 
has  been  inflicted,  and  the  bodily  condition  of  the  patient.  It  needs 
nothing  at  this  time  in  the  way  of  suggestions  of  treatment,  as  it  is 
conducted  on  general  principles,  and  is  familiar  to  every  practitioner. 


V.    CLASSIFICATION    OF    WOUNDS. 

Having  now  considered  wounds  in  general,  and  the  principles  of 
repair  from  such  injuries,  common  to  them  all,  it  becomes  necessary 
to  take  the  subject  up  in  detail,  and  treat  of  the  varieties  into  which 
the  subject  is  commonly  divided,  with  the  treatment  that  experience 
has  proved  to  be  the  best  of  any  of  which  we  have  knowledge  in  the 
present  state  of  therapeutic  art.  It  has  been  shown  in  the  last  chap- 
ter, that  while  nature  is  amply  competent  to  heal  injuries  without  the 
interposition  of  art,  yet  there  are  not  only  numberless  cases  in  which 
some  local  or.  general  vice,  accidental  or  constant  —  materially  crip- 
ples the  natural  powers,  but,  even  when  all  things  are  in  the  best 
possible  condition  for  a  restoration  of  the  part,  our  remedies  have  a 
powerful  influence  in  hastening  the  process,  and  warding  off  many 
dangers  that  could  not  otherwise  be  met.  For  this  reason  we  find  an 
unquestioned  held  for  therapeutic  considerations,  from  a  Homoeopathic 
standpoint,  notwithstanding  accident  and  disease  are  not  synony- 
mous terms,  nor  have  they  any  actual  relation  to  each  other.  Those 
who  are  unfamiliar  with  the  resources  of  Homoeopathic  art  can  have 
no  conception  of  the  extent  of  our  means  to  mitigate  suffering,  lessen 
deformity,  and  hasten  repair ;  it  requires  actual  experience,  and  care- 
ful individualization,  to  as  grgat  an  extent,  perhaps,  as  in  the  case  of 
disease. 

The  most  reasonable  and  natural  division  of  wounds  is  into  six 
classes  or  varieties,  the  first  four  of  which  will  be  considered  at  this 
time:  1.  Incised.  2.  Lacerated.  3.  Contused.  4.  Punctured.  5. 
Poisoned.  6.  Gun  shot.  To  this  list  some  add  a  seventh,  sub-cuta- 
neous, which  it  occurs  to  me  is  unnecessary,  as  such  wounds  may 
partake  of  the  character  of  either  of  the  others,  differing  solely  in  the 
mode  of  repair.  The  first  four  of  these  groups  represent  conditions 
of  simple  division  of  tissues,  without  the  introduction  of  any  addi- 
tional element  of  danger;  whilst  the  fifth,  has  in  addition  to  the 
wound,  which  may  be  of  either  of  the  above  varieties,  a  toxical  con- 
sideration, which  makes  it  something  more  than  a  simple  wound.  Of 
gun  shot  injuries,  the  peculiar  injury  inflicted  on  the  tissues,  the  com- 
plicated processes  following  and  accompanying  them,  and  the  modified 
and  different  considerations  and  indications  in  the  treatment,  all 
combine  to  make  the  subject  of  especial  interest,  and  demand  consid- 
eration apart  from  that  of  wounds  in  general. 

I.     INCISED  WOUNDS. 

An  incised  wound  is  one  made  by  a  sharp-cutting  instrument,  by 
which  the  tissues  are  smoothly  divided,  and  not  torn  or  contused. 
The  best  type  of  this  variety  is  the  incision  made  by  the  surgeon, 
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and  this  will  be  taken  as  the  standard  in  giving  the  treatment.  Sword 
wounds  are  often  included  in  this  class,  but,  in  modern  times  at  least,, 
they  are  actually  contused.  The  chief  points  demanding  attention 
are  as  follows:  Gaping,  bleeding,  pain,  and  consequences.  Each  of 
these  will  demand  some  attention  in  addition  to  that  given  previously 
under  wounds  in  general. 

(a.)  Gaping,  or  dispartition  as  it  is  sometimes  called  —  is  a  natural1 
consequence  of  dividing  soft  tissues,  and  is  greater  or  less  with  the 
reference  to  the  nature  of  the  tissue.  The  text-books  generally  adopt 
the'  table  of  Nelaton,  (Elements  of  Surg.  Path:,  Vol.  I,  p.  106),  in 
which  the  tendency  to  gaping  is  in  the  order  named,  beginning  with 
the  maximum  :  Skin,  elastic  tissue,  cellular  tissue,  arteries,  muscles, 
fibrous  tissue,  nerves,  cartillage.  Circumstances,  however,  frequently 
cause  some  derangement  of  this  order,  and  it  may  be  a  matter  of 
practical  import  to  determine  which  tissue  is  greater  retracted  in  a 
given  case,  particularly  with  reference  to  possibilities  in  impairment 
of  function.  The  position  and  condition  of  the  part  affected  will 
exercise  much  influence  on  the  extent  of  separation,  whether  in  a 
state  of  tension,  flexion  or  extension.  A  transverse  wound  of  the 
thigh,  will  gape  more  widely  when  the  leg  is  flexed  than  when 
extended.  Transverse  division  of  strong  muscles,  will  gape  more 
widely  than  of  those  which  are  not  in  constant  operation.  The  integ- 
ument itself,  being  more  muscular  in  some  places  than  others,  will 
cause  much  variation  in  the  degree  of  separation.  Under  .most  cir- 
cumstances, however,  I  am  inclined  to  think  that  the  condition  of 
subcutaneous  parts,  their  elasticity,  compactness,  and  volume,  will 
exercise  a  very  important  influence  on  the  integument.  Thus  when 
there  is  any  unusual  augmentation  of  volume  of  subjacent  parts,  as 
in  the  case  of  tumors,  incision  of  the  integument  will  be  followed  by 
greater  dispartition  than  under  other  condition?.  It  is  quite  common 
to  have  fat,  cellular  tissue,  or  other  parts,  pushed  out  and  firmly  held 
in  integumentary  wounds. 

I  have  alluded  to  the  fact  that  a  muscle  which  has  been  completely 
divided,  in  the  majority  of  instances,  loses  its  function  permanently; 
the  loss  may  be  partially  avoided  by  securing  as  close  coaptation  of 
the  cut  surfaces  as  possib'e.  In  surgical  practice,  therefore,  the  lines 
of  incision  are  carefully  planned  with  reference  to  the  direction  of  the 
muscular  fibres,  and  every  precaution  taken  to  avoid  dividing  them 
transversely  ;  particularly  is  this  true  in  the  case  of  muscles  of  loco- 
motion. In  cases  of  accident,  however,  such  matters  are  of  second- 
ary importance,  as  nothing  can  control  the  direction  of  the  wound, 
and  our  efforts  must  be  directed  to  placing  the  parts  in  the  best  con- 
dition possible  for  speedy  union. 

The  degree  of  gaping  will  be  often  to  such  an  extent  that  the 
inexperienced  surgeon  will  be  led  to  believe  that  a  piece  has  been  cut 
out.  In  wounds  of  the  forearm,  involving  the  long  supinator  particu- 
larly —  I  have  seen  the  retraction  so  great  that  the  direction  of  the 
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wound  seemed  to  be  changed ;  that  is  a  transverse  wound  appeared 
longitudinal.  This  must  always  be  the  case  when  powerful  muscles 
are  divided,  particularly  when  they  are  such  as  are  used  constantly.  I 
have  seen,  in  two  instances,  such  a  wide  retraction  in  subcutaneous 
wounds  of  the  temporal  muscles,  that  it  gave  the  impression  of  a 
deep  depression,  and  was  mistaken,  in  one  instance,  for  a  depressed 
fracture  of  ihe  skull. 

(&.')  Bleeding,  as  said  elsewhere,  is  the  most  important  symptom 
demanding  attention.  The  amount  of  haemorrhage,  and  the  danger, 
depends  upon  the  size  and  number  of  the  blood  vessels,  the  state  of 
the  part,  and  the  state  of  the  patient.  As  a  rule  small  vessels  close 
almost  immediately  upon  division,  unless  there  is  some  condition  of 
the  part  that  would  prevent  their  retraction,  such  as  hypertrophy,  or 
intense  inilammation.  At  other  times  any  disease,  particularly  if 
local  in  its  manifestation,  will  have  a  tendency  to  greatly  increase 
bleeding.  There  are  so  many  conditions  that  modify  bleeding,  that 
it  is  hopeless  to  attempt  a  consideration  of  them  all,  but  they  may  be 
generally  placed  in  two  classes,  those  permanent  or  habitual,  and 
those  temporary  and  transitory.  In  the  first  class  will  be  included  all 
chronic  morbid  action,  tumors,  etc.,  that  necessarily  induce  increased 
blood  supply.  In  the  second,  recent  exertion,  as  walking,  local  inflam- 
mations and  the  like.  It  was  found  during  the  late  war,  that  men 
wounded  during  or  shortly  after  a  long  march,  particularly  if  injured 
in  the  lower  extremities,  bled  more  profusely  than  under  other  cir- 
cumstances. Operations  performed,  under  similar  conditions,  pre- 
sented more  vesseJs  for  ligation.  It  is  true  that  this  increased  vascu- 
larity is  purely  physiological,  and  would  soon  pass  away;  but  the 
smaller  vessels  are  so  much  enlarged  that  the  haemorrhage  might 
have  a  fatal  termination  while  waiting  for  the  contraction  of  these 
small  branches. 

After  the  ligation  of  the  larger  vessels,  the  bleeding  from  the 
smaller  soon  becomes  more  passive;  they  cease  to  discharge  blood 
one  by  one,  and  the  blood  itself  becomes  paler  and  thinner,  until 
finally  it  is  a  mere  reddish  serum,  which  soon  becomes  colorless  and 
takes  on  all  the  appearances  of  lymph.  On  examination  it  will  be 
found  largely  composed  of  lymphoid  corpuscles,  and  is  the  material 
nature  provides  to  heal  the  injury.  The  contraction  of  these  small 
vessels  may  be  much  hastened  by  the  application  of  hot  water,  as  hot 
as  can  be  borne ;  it  is  the  custom  to  laud  the  virtues  of  cold  applica- 
tions in  such  cases,  but  none  who  have  witnessed  the  speedy  cessation 
of  bleeding  after  the  employment  of  this  truly  Homoeopathic  remedy, 
and  the  permanent  character  of  the  contractions,  will  ever  willingly 
return  to  ice  and  cold  water. 

(c.)  Pain  is  a  symptom  difficult  to  describe,  no  words  can  give  an 
adequate  idea,  and  as  Paget  says,  "  it  is  like  describing  colors  to  a 
blind  man."  While  all  incised  wounds  cause  pain,  yet  there  is  much 
variation  in  degree  and  character,  dependent  upon  the  part  injured, 
the  condition,  and  the  sensitiveness  of  the  individual.    Certainly 
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wounds  inflicted  unexpectedly,  are  far  less  painful  than  when  they 
are  foreseen  ;  and  persons  of  a  highly  excitable  or  nervous  tempera- 
ment suffer  acutely,  or  at  least  express  more  suffering  than  those  of  a 
different  constitution  and  habit.  The  integument  is  unquestionably 
the  seat  of  greatest  pain,  but  is  not  equally  sensitive  in  all  parts  of 
the  body.  That  of  the  inner  surface  of  the  arms  and  legs,  the  back, 
and  the.  genitals,  is  generally  more  sensitive  than  other  parts ;  but 
circumstances  may  greatly  modify  this.  Inflammatory  conditions, 
particularly  when  plastic  exudation  is  considerable,  will  greatly 
increase  the  sensitiveness  to  pain,  and  it  is  said  the  division  of  the 
constriction  in  operations  for  hernia,  excedes  in  painfulness  that  ot 
any  other  tissue  divided  in  this  operation.  Lancing  felons  is  known 
to  be  exquisitely  painful,  and  so  with  all  tissues  unusually  gorged 
with  blood,  particularly  when  dense  and  indistensible.  In  cases  of 
destructive  morbid  action,  however,  the  pain  is  greater  in  the  healthy 
tissues  immediately  adjoining  the  disorganized  parts.  Thus  Nuss- 
baum,  in  his  scraping  operation  for  myeloid  and  encephaloid  growths, 
found  that  the  process  was  painless  until  the  healthy  tissues  were 
reached,  or  at  least  comparatively  so.  The  pain,  however,  in  all 
incised  wounds,  may  be  described  as  at  first  cutting,  with  a  feeling  of 
heat;  next  becoming  smarting  and  burning;  finally  a  simple  painful 
stiffness.  The  pain  itself  is  not  to  be  despised  as  a  haemostatic, 
inducing,  as  it  does,  a  spasmodic  muscular  action  which '  greatly 
favors  contraction  and  compression  of  the  smaller  vessels. 

{d.)  The  consequences  of  incised  wounds,  leaving  out  of  consideration 
repair,  are  shock,  reaction,  and  hyperemia. 

Skock,  to  a  greater  or  less  extent,  is  a  feature  in  all  wounds,  but  is 
usually  slight  in  the  incised  form,  even  when  the  wound  is  extensive 
and  produced  with  much  violence.  It  is  unquestionably  more  severe 
when  the  impending  danger  is  foreseen,  and  an  attempt  is  made  to 
avoid  it.  In  sword  wounds  of  the  head  it  is  the  custom  to  consider 
shock  as  commonly  of  a  grave  degree,  but  it  would  seem  that  concus- 
sion of  the  brain  would  be  the  actual  lesion,  observers  mistaking  it 
for  shock.  The  symptoms,  however,  are  the  same  as  under  other  cir- 
cumstances, and  demand  practically  the  same  treatment  and  consider- 
ation. Arnica,  Opt.,  and  Camph.,  are  the  chief  remedies,  perhaps  the 
last  being  the  most  serviceable  in  slight  cases.  Stimulation  must  be 
avoided,  as  the  secondary  effect  will  either  be  increased  prostration, 
or  if  used  too  freely,  snrgical  fever  will  be  high. 

Reaction,  following  the  shock,  will  be  proportionate  to  the  decree  of 
collapse;  it  is  usually  a  mild,  evanescent  febrile  condition,  readily 
controlled  by  Aeon.,  and  often  so  slight  as  to  be  unnoticed.  In  many 
cases  it  assumes  a  hysterical  form,  but  without  great  loss  of  blood 
need  never  occasion  alarm.  The  chief  point  of  interest  attaches  to 
the  fact,  that  if  the  fever  is  high,  and  is  not  readily  controlled,  inflam- 
mation is  imminent,  and  repair  will  be  much  embarrassed.  Alter  the 
first  symptoms  of  shock  have  passed  off,  usually  by  the  time  the- 
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•dressing  is  completed,  I  make  it  a  rule  to  give  a  few  doses  of  Aconite, 
until  all  danger  of  inflammation  has  passed. 

Bypercemia,  in  large  wounds  accompanied  by  erythema— sometimes 
accompanies  reaction,  at  all  events  appears  immediately  after  its  full 
establishment.  It  must  not  be  confounded  with  inflammation,  which 
would  be  a  highly  undesireable  condition,  although  hypersemia  would 
represent  the  first  step  in  that  process.  There  is  redness,  it  is  true, 
and  some  heat,  swelling,  and  pain,  but  the  remaining  essentials  of 
inflammation  are  wanting,  and  none  more  noticeably  than  the  differ- 
ent results,  viz.,  in  the  one  active  repair,  and  in  the  other  equally 
active  destruction.  It  will,  in  exceptional  cases,  require  some  skill 
to  accurately  differentiate,  and  it  will  be  manifestly  necessary  to 
do  so.  In  general  the  appearance  of  the  wound  will  be  conclusive 
proof.  Thus  when  the  edges  show  a  tendency  to  fall  apart  or  there 
is  a  failure  to  produce  granulations,  inflammation  may  be  pronounced; 
when  opposite  conditions  exist,  even  with  extreme  sensitiveness, 
hypersemia,  or  what  was  formerly  called  "  adhesive  inflammation  "  is 
the  condition.  Pus,  of  any  character,  must,  at  first,  indicate  active 
inflammation,  whether  it  is  laudable  or  not ;  it  may,  and  does,  con- 
tinue, however,  after  the  subsidence  of  inflammation,  and  while  laud- 
able and  normal,  healing  advances;  any  deterioration  in  quality 
indicates  a  defect  in  healing,  and  usually  denotes,  also,  a  return  of  the 
inflammatory  condition.  In  fact  the  pus  is  the  best  guide  we  have, 
often,  in  determining  the  progress  of  our  case. 

Treatment. — The  treatment  of  incised  wounds  is  to  be.  conducted 
on  the  principles  laid  down  in  the  chapter  on  Wounds  in  General. 
The  nature  of  the  injury  favors  immediate  union,  and  in  all  cases  our 
efforts  should  be  directed  to  that  end.  The  cleansing  of  the  wound 
having  been  completed,  a  weak  solution  of  Staph.,  should  be  allowed 
to  trickle  over  it,  and  it  then  should  be  closed.  In  wounds  of  the 
face,  when  not  very  deep  or  with  little  retraction,  no  sutures  should  be 
used,  if  it  is  possible  to  secure  coaptation  and  retention  without  it. 
Should  this  be  impossible,  fine  wire  suture,  or  harelip  pins  may  be 
used.  I  have  found  that  a  single  turn  of  a  roller  bandage,  or  any 
thin  light  covering,  is  all  that  is  needed;  and,  indeed,  the  wound  will 
do  better  just  in  proportion  as  the  dressings  are  uncomplicated  and 
light.  As  inflammation  is  the  one  thing  to  be  dreaded,  the  first  dress- 
ing should  be  final,  not  needing  re-adjustment,  as  thus  all  motion  of 
the  cut  surfaces  on  each  other  is  avoided,  as  well  as  undue  handling. 
When  it  has  been  necessary  to  ligate  bleeding  vessels,  the  ligatures 
should  be  brought  out  at  the  most  dependent  angle  of  tne  wound,  and 
while  their  presence  will  prevent  immediate  union  at  that  point,  the 
remainder  may  well  heal  as  desired.  I  have  seen  cases  in  which  a 
number  of  ligatures,  six  or  eight,  did  not  induce  notable  suppuration, 
the  whole  wound  healing  up  so  tightly  that  when  the  threads  finally 
became  detached  it  required  some  exertion  of  force  to  withdraw  the 
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knots  through  the  small  openings.  Usually,  in  case  of  wounds  of  the 
face  particularly— accupressure  pins  had  better  be  used  in  arresting 
haemorrhage.  Finally,  the  part  is  to  be  placed  in  such  a  position  that 
the  muscles  injured,  or  that  would  have  a  tendency  to  draw  apart  the 
edges  of  the  wound  -r- may  be  fully  relaxed. 

If  all  does  well,  on  the  second  day  substitute  Staph.,  for  the  Aeon., 
which  had  been  previously  given,  and,  giving  a  dose  once  in  four 
hours,  continue  it  until  the  close  of  the  case.  The  dressings  should 
not  be  disturbed  until  they  become  offensive  from  the  discharges,  or 
are  displaced,  and  then  immediately  replaced.  At  each  dressing  the 
parts  may  be  bathed  in  the  Sta2oli.  lotion,  and  it  matters  little  whether 
the  tincture  or  thirtieth  be  used.  Should  suppuration  supervene,  and 
the  wound  look  swollen  and  tense,  the  sutures  must  be  loosened  to 
allow  exit  to  the  pus,  and  need  not  always  be  reapplied.  When  there 
is  no  inflammation,  no  suppuration,  the  patient  is  in  good  health,  and 
no  accident  occurs,  such  wounds  should  heal,  depending  upon  depth 
and  extent  —  in  from  four  days  to  a  fortnight.  When  nerves  have 
been  wounded  there  will  be  more  or  less  paralysis,  but  if  no  nerve 
tissue  has  been  lost,  it  will  soon  disappear.  When  suppuration  sets 
in,  of  course  all  hopes  of  immediate  union  must  be  abandoned,  and 
the  next  best  thing,  or  first  intention,  sought  for.  To  secure  the 
highest  benefits  from  this  mode,  it  is  essential  to  limit  the  extent  of 
cicatricial  tissue  as  much  as  possible,  and  to  keep  the  parts  in  close 
apposition.  It  is  well,  therefore,  as  soon  as  the  inflammation  sub- 
sides, to  close  the  wound  up  again,  even  to  the  extent  of  reapplying 
the  sutures  if  the  end  cannot  be  reached  without  it ;  in  this  case,  how- 
ever, care  must  be  had  to  leave  an  outlet  for  the  discharges. 

In  small  incised  wounds,  if  moderate  pressure  be  made  and  persisted 
in,  to  keep  it  closed,  applied  immediately  upon  the  receipt  of  the 
injury,  union  may  take  place,  throughout  a  considerable  extent,  at 
least,  at  once.  Should  any  blood  exude  before  the  pressure  is  applied, 
however,  there  will  be  no  hope  of  this. 

In  examining  the  wound,  at  the  second  and  subsequent  dressings, 
great  care  should  be  had  not  to  disturb  the  relation  of  the  parts,  nor 
to  injure  the  inspissated  lymph  that  covers  the  margins;  the  quieter 
the  parts  are  kept  the  better  the  chances  for  speedy  union.  In  an 
operation  for  the  removal  of  a  tumor  from  the  face  of  a  young  woman, 
not  long  since,  by  paying  close  attention  to  these  principles  of  treat- 
ment recovery  took  place  with  a  scarcely  perceptible  scar.  In  time 
even  this  faint  mark  promises  to  become  completely  effaced.  In  sur- 
gical incisions,  that  is  those  made  designedly  by  the  surgeon,  I  have 
long  made  it  a  practice,  wherever  practicable,  to  make  them  sloping 
with  reference  to  the  surface.  The  results  have  been  most  happy,  in 
lessening  scarring,  and  I  notice  in  a  recent  number  of  the  Hahneman- 
nian  Monthly  (Vol.  I.,  |N".  S.],  p.  121),  that  Dr.  Packard  makes  the 
same  recommendation. 

II.  Lacerated  Wounds.—  A  lacerated  wound  is  one  in  which  the 
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tissues  are  torn  asunder ;  not  smoothly  cut,  as  in  the  case  of  incised 
wounds,  nor  crushed,  as  in  the  contused  variety.  Such  injuries  are 
usually  produced  by  the  agency  of  machinery,  cannon  shot  wounds, 
or  by  the  fangs  of  animals.  They  vary  in  degree  from  a  slight  lacer- 
ation of  the  integument,  to  the  tearing  out  of  whole  limbs ;  cases  are 
on  record  of  the  whole  arm,  with  the  scapula  and  clavicle  being  torn 
or  twisted  out;  or  the  leg  completely  disarticulated  at  the  hip.  The 
symptoms  vary  with  the  extent  of  the  injury,  the  nature  of  the  injury, 
and  the  construction  of  the  part;  but  in  certain  essentials  the  same 
phenomena  are  observed,  viz,  shock,  little  if  any  primary  pain,  scanty 
primary  haemorrhage,  with  various  secondary  symptoms,  as  haemor- 
rhage,.pain,  tetanus,  erysipelas,  sloughing,  and  pyaemia. 

(a.)  Shock  is  usually  proportionate  to  the  extent  or  degree  of  the 
injury,  yet  when  such  are  expected  the  shock  will  always  be  greater. 
Inasmuch  as  the  majority  of  lacerated  wounds  are  produced  by 
machinery,  or  on  the  battle  field,  primary  shock  is  the  exception ;  at 
least  my  experience  would  lead  me  to  infer  that  remote  or  secondary 
collapse  is  to  be  much  feared .  In  the  graver  forms  of  this  injury  no 
amount  of  will,  or  strength  of  mind,  can  protect  the  sufferer  from 
shock,  and,  as  said  elsewhere,  treatment  for  this  condition  should 
be  instituted  from  the  beginning. 

(&.)  Pain  is  usually  insignificant,  particularly  as  a  primary  symp- 
tom, and  many  terrific  lacerations  have  occurred  without  the  sufferer 
being  conscious  of  it,  for  some  time  at  least.  Later,  however,  when 
reaction,  is  established,  the  pain  is  severe,  at  times  almost  beyond 
endurance.  In  some  cases  it  has  seemed  almost  an  imperative  neces- 
sity to  resort  to  anaesthetics  to  subdue  this,  and  cases  may  possibly 
occur  in  which  an  anodyne  might  be  called  for.  This  last  has  never 
occured  in  my  practice,  nor,  indeed,  has  the  necessity  for  anaesthesia ; 
such  remedies  as  Hyperic,  or  tStram.,  answering  every  purpose.  The 
character  of  the  pain,  whether  primary  or  secondary,  varies  with  each 
case ;  in  the  majority  of  instances  the  primary  pain  is  a  dull  aching, 
with  a  feeling  of  stiffness  or  numbness,  and  the  secondary  intense 
burning,  throbbing,  or  lancinating.  This  is  always  succeeded  by  a 
return  of  the  aching,  usually  occurring  when  suppuration  is  estab- 
lished, but  occasionally  being  deferred  until  the  healing  process  is 
well  advanced. 

(c.)  Haemorrhage  is  usually  insignificant.  This  is  owing  to  the 
nature  of  the  injury,  by  which  the  vessels  are  violently  stretched,  and 
torn  asunder.  The  stretching  induces  a  vaso-motor  paralysis,  which 
greatly  retards  the  current  of  blood ;  the  method  of  division  is  that 
most  favorable  for  retraction,  and  the  shreds  of  tissue  acting  as 
nuclei  for  coagulation,  a  clot  soon  forms.  The  collapse  will  also  aid 
both  in  diminishing  the  force  and  rapidity  of  the  blood  current,  and 
in  connection  with  the  other  conditions  materially  assist  in  coagula- 
tion. Instances  are  very  numerous  in  which  a  limb  has  been  torn  or 
twisted  off,  and  not  a  drop  of  blood  lost.    I  have  seen  two  instances, 
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accidents  from  machinery  —  in  which  the  vessels,  were  seen  hanging 
out  an  inch  or  more,  pulsating  vigorously,  and  not  discharging  a  drop 
of  blood.  Very  frequently  the  veins  are  torn  off  high  above  the  line 
of  separation  of  the  other  tissues,  and  as  reaction  comes  on  blood  will 
be  found  coming  out  of  the  distal  opening;  this,  of  course,  only 
occurs  when  the  separation  of  the  part  is  not  complete.  If  primary 
haemorrhage  is  of  rare  occurrence,  as  much,  unfortunately,  eannot  be 
said  of  secondary.  Next  to  shock,  as  far  as  my  personal  experience 
goes,  this  is  the  greatest  element  of  danger.  The  violence  with 
which  the  separation  of  the  vessels  has  been  effected  greatly  favors 
gangrene,  and  the  application  of  a  ligature  can  promise  little  safety, 
as  it  is  impossible  to  determine  to  what  extent  this  devitalization  has 
been  carried.  The  bleeding  coming  on  secondarily,  is  not  due  to  a 
washing  out  of  the  coagulse  and  the  re-establishment  of  the  patency 
of  the  artery,  but  to  a  sloughing  of  the  devitalized  extremity.  For 
instance,  in  one  case,  the  radial  and  ulnar  arteries  were  severed 
about  the  lower  third  of  the  arm  ;  when  secondary  haemorrhage 
occurred  it  was  as  high  up  as  the  flexure  of  elbow.  In  many  cases, 
however,  the  dangers  resulting  from  secondary  bleeding  are  mate- 
rially lessened,  from  the  fact  that  all  the  tissues  of  the  part  are  equally 
devitalized,  and  a  line  of  demarkation  will  form  sufficiently  early  to 
denote  the  limit  of  arterial  degeneration.  In  many  instances,  also, 
the  extremity  of  the  torn  vessel  will  become  firmly  closed  before  the 
extrusion  of  the  dead  portion.  Nevertheless  the  experienced  surgeon 
will  always  consider  the  possible  occurrence  of  secondary  haemor- 
rhage as  among  the  most  serious  complications  of  wounds  of  this 
character. 

In  some  rare  instances  the  most  serious  and  extensive  mischief  may 
be  produced,  the  parts  extensively  torn  and  disorganized  subcu- 
taneously,  with  a  veryHn significant  cutaneous  wound.  In  this  respect, 
as  will  be  shown  later,  they  resemble  contused  wounds,  and  had 
better,  for  the  avoidance  of  confusion,  be  so  considered.  After 
serious  injuries,  therefore,  a  slight  wound  must  always  excite  suspi- 
cion, and  demand  a  careful  and  systematic  examination  of  the  part. 
Muscles,  nerves,  and  blood  vessels  may  be  extensively  torn,  and 
unless  attention  be  paid  to  function  and  sensation  below  the  point  of 
injury,  never  be  suspected  until  gangrene  has  set  in.  It  is  true  that 
the  local  shock  of  a  severe  contusion,  with  no  structural  lesion,  will 
destroy  sensibility  and  impair  motion  ;  but  if  the  shock  is  not  general 
there  will  be  no  cessation  in  arterial  pulsations  below  the  point  of 
injury.  Bapid  swelling,  therefore,  with  loss  of  sensibility,  cessation 
of  arterial  pulsation,  and  lowered  temperature,  must  always  indicate 
extensive  mischief,  and  call  for  the  exercise  of  sound  judgement  in 
determining  treatment. 

The  treatment  of  this  class  of  injuries  demands  the  consideration 
of  many  items  In  small  lacerated  wounds  theindicationsare  the  same 
as  in  the  incised  wounds.    When  the  injury  is  severe,  when  limbs  are 
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wholly  or  partially  torn  off,  or  cavities  opened,  the  case  assumes  a 
totally  different  character.  We  may  divide  the  indications  under  two- 
heads  :    Local  and  general. 

Under  the  first  head,  the  first  question  to  be  decided  is  amputation, 
pro  or  con.  Amputation  is  generally  to  be  performed  when  a  large 
joint  is  opened,  with  muscles  pulled  out,  and  nerves  and  vessels 
severed.  The  majority  of  observers  have  decided,  I  think,  that  pri- 
mary operations  are  to  be  preferred.  The  sole  objection  to  this  prac- 
tice, considered  as  a  constant  rule,  would  be  the  difficulty  in  determin- 
ing, in  all  cases,  the  extent  to  which  the  disorganization  has  been 
carried.  The  results  of  tactile  examination,  arterial  pulsation,  and 
sensibility,  will  usually  decide  this,  but  it  is  safer,  in  this  instance  if 
no  other — to  amputate  a  little  higher  than  ordinary.  When  a  part 
has  been  twisted  off  completely,  the  state  of  the  parts  must  be  taken 
into  account  in  determining  the  question  of  amputation  of  the  stump. 
If  the  shoulder  or  thigh  is  disarticulated,  the  patient  can  hardly  sur- 
vive, and  the  proximity  to  the  trunk  prevents  any  instrumental  inter- 
ference. In  such  cases  the  most  that  can  be  done  is  to  place  the  parts- 
in  the  best  position  for  healing,  and  aid  the  process  somewhat  by 
removing  tissue  that  is  manifestly  dead.  When  a  stump  is  left,  how- 
ever, it  has  been  debated  whether  it  is  better  to  perform  re-amputa- 
tion primarily,  or  allow  the  devitalized  tissue  to  slough.  It  would 
seem  that  there  can  be  no  question  that  the  former  is  the  better  prac- 
tice, both  from  considerations  of  humanity,  and  as  hastening  the 
process  of  repair,  which,  as  has  been  said,  cannot  become  fully 
established  until  all  impediments  have  been  removed.  The  point  of 
election,  therefore,  must  be  with  reference  to  the  probable  line  of 
separation  should  gangrene  supervene,  and  the  stump  removed  >an 
inch  or  two  above  this. 

Should  it  be  deemed  advisable  to  attempt  a  preservation  of  the  part, 
all  dead  tissue,  or  that  which  must  certainly  perish,  should  be  removed. 
The  wound  may  be  closed  with  sutures,  and  dressed  as  usual.  As 
swelling  is  great,  in  such  cases,  attention  must  be  paid  to  the  sutures, 
and  should  the  strain  become  too  great  they,  must  be  instantly 
loosened.  Under  no  circumstances,  I  think,  should  they  be  per- 
mitted to  remain  longer  than  three  or  four  days ;  in  fact,  the  stitches 
should  never  be  drawn  tightly,  room  being  left  for  subsequent  swell- 
ing. In  most  instances,  it  would  be  preferable  to  discard  sutures, 
and  rely  upon  judicious  bandaging  and  the  employment  of  adhesive 
strips.  Many  surgeons  of  eminence  strongly  object  to  stitches, 
whether  loose  or  tight,  and  in  view  of  the  fact  that  immediate,  or 
even  primary  union  cannot  be  anticipated,  and  the  parts  will  not 
endure  a  long  retention  of  sutures,  it  might  be  laid  down  as  a  rule* 
that  they  should  not  be  used. 

Suppuration  is  inevitable,  and  care  must  be  taken  to  give  pus  free 
exit.  The  character  of  the  discharge  must  be  frequently  examined, 
and  any  deterioration  in  quality,  or  diminution  in   quantity   must 
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receive  prompt  attention.  The  suppression  of  such  a  discharge  will 
indicate  either  the  invasion  of  erysipelas  or  pyaemia.  While  it  is  a 
rule,  therefore,  to  allow  the  dressings  of  incised  wounds  to  remain  as 
long  as  they  continue  to  fulfill  their  office,  in  this  case  they  must  be 
removed  frequently;  perhaps  every  day,  or  even  twice  a  day,  in 
severe  cases  —  would  not  be  too  often;  but  as  soon  as  healing  has 
fairly  commenced  they  may  be  permitted  to  remain. 

Sloughing  is  almost  a  necessity  of  the  case,  the  only  consideration 
being  to  limit  it  as  much  as  possible,  and  to  hasten  the  detachment 
of  the  sloughs.  This  is  usually  a  rapid  process,  the  extreme  injury 
done  the  tissues,  and  the  interruption  of  circulation  and  innervation, 
kill  the  parts  at  once ;  it  is  not  a  gradual  l°ss  or"  vitality,  but  the 
vitality  is  destroyed  at  the  moment  of  the  injury.  Unless  the  shock 
is  severe,  and  the  patient  is  in  poor  bodily  condition,  the  sphacelation 
will  not  extend  far.  if  at  ad  beyond  the  limits  of  injury.  The  arteries 
will  frequently  become  occluded  above  or  at  the  limits  of  disorganiza- 
tion, and  when  proper  attention  is  paid  to  keeping  up  the  warmth  of 
the  part,  collateral  circulation  is  readily  established. 

The  proper  treatment  for  the  local  condition  would  be  as  follows : 
First  cleanse  the  wound  perfectly,  even  with  more  care  than  in  the 
case  of  incised  injuries;  every  little  particle  of  foreign  material,  or 
scrap  of  devitalized  tissue,  will  only  prolong  the  sloughing  stage. 
Should  it  be  decided  to  attempt  to  save  the  limb,  remove,  with  a  scalpel 
(scissors  bruising  the  parts  and  adding  to  the  sloughing),  all  shreds 
and  masses  that  are  hopelessly  devitalized.  Close  the  wound  with 
straps  and  light  bandages,  after  washing  it  with  a  dilution  of  Hyperic. 
or  Calendula.  In  most  cases  the  former  remedy  is  preferable,  but  in 
small  wounds  where  not  much  pain  is  to  be  anticipated,  Calends  will 
ensure  speedy  union,  and  much  modify  the  suppuration.  Hypericum 
is  of  the  first  importance  in  subduing  the  pain  that  comes  on  with  full 
reaction,  and  my  preference  is  most  decidedly  in  favor  of  the  first 
dilution.  It  may  be  further  diluted  with  water,  in  the  proportion  of 
one  to  twenty,  and  cloths  wet  with  it  may  be  kept  constantly  applied. 
It  will  answer  a  better  purpose,  however,  to  avoid  wet  dressings,  as  is 
the  case  with  all  wounds  —  and  wash  the  wound  with  the  prepared 
remedy  at  each  dressing.  The  same  remedy  may  be  given  internally, 
in  a  higher  attenuation.  When  sloughing  has  ceased,  and  healing 
has  become  established,  the  dressings  may  be  tightened,  still  leaving 
an  outlet  for  the  discharges  —  and  the  case  treated  as  an  ordinary 
incised  wound  left  to  heal  by  second  intention. 

The  general  treatment  has  been  laid  down  elsewhere,  (Surg.  Therap.), 
and  has  especial  relation  to  shock,  erysipelas,  pyaemia,  and  tetanus. 

Shock  will  call  for  Arnica,  when  there  is  relaxation  of  the  sphincters. 
Opi.  when  coma  is  present;  Verat.  when  there  is  much  prostration, 
with  coldness ;  and  Camphor,  in  the  milder  forms,  when  there  is 
trembling,  cold  sweat,  cold  extremities,  and  hot  breath.  Stimulants 
must  be  used  very  spariugly,  indeed  they  had  better  be  avoided 
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entirely.  My  invariable  rule  has  been,  to  administer  Arnica  in  all 
cases  where  there  is  no  primary  shock,  for  at  least  twenty-four  hours, 
and  watch  the  case  carefully  for  collapse  later. 

Erysipelas  is  treated  on  general  principles,  with  a  more  frequent 
indication  for  Bell,  or  Blius.  A  few  doses  of  Arsenic  will  often  ward 
off  or  abort  this,  when  administered  as  soon  as  the  discharges  are 
observed  to  lessen,  the  edges  of  the  wound  fall  apart,  and  the  patient 
shows  signs  of  disquietude  without  being  enabled  to  refer  to  any 
special  feeling  of  discomfort. 

Fycemia  is  likewise  to  be  treated  as  laid  down  elsewhere.  Arsenic 
and  Lach.,  take  the  first  rank,  and  as  the  initiatory  symptoms  are 
almost  identical  with  erysipelas,  a  resort  to  Arsen.,  at  the  first  symp- 
tom of  danger  will  either  abort  the  process  entirely,  or  very  materially 
modify  the  severity. 

Tetanus  {Vide  Surg.  Ttierap.),  may  be  cured,  if  combatted  at  the 
first  symptom  by  Stram.  Ledum  pal.  must  take  first  rank  if  there  is 
positive  objective  coldness,  and  should  the  attack  come  on  suddenly. 
In  one  case  the  patient  was  suddenly  seized  with  pain  in  the  head, 
and  soon  the  wound  became  so  painful,  that  he  was  almost  frantic. 
The  eyes  were  injected,  the  face  red  and  bloated,  and  the  pulse  full 
and  tense.  Bellad.,  promptly  changed  things  for  the  better,  and  the 
impending  tetanus  passed  off.  In  another  case,  the  pain  commenced 
under  the  sternum,  and  was  of  a  most  agonizing  description ;  Cwpr. 
ac,  here  did  good  service,  and  the  spasms  were  not  fully  established. 
In  the  majority  of  instances,  however,  the  remedies  more  frequently 
called  for  are  given  above.  Flantago  maj.  has  been  strongly  urged  as 
an  invaluable  agent  for  tetanus,  but  its  recommendation  is  largely 
based  upon  purely  theoretical  and  speculative  grounds. 

Among  the  more  remote  and  less  constant  dangers  of  lacerations  of 
some  extent,  we  must  not  forget  to  mention  neuroma.  The  condi- 
tion under  which  the  nerves  are  divided  would  readily  induce  such 
morbid  action,  and  yet  it  is  so  rare  a  concomitant  that  it  is  scarcely 
mentioned  in  our  text-books. 

III.     CONTUSED  WOUNDS. 

In  the  contused  variety  of  wounds,  we  meet  different  conditions 
than  are  noticed  in  either  of  the  preceding,  yet  there  will  be  found 
many  points  of  resemblance  to  the  lacerated.  Here  we  have  a 
division  of  the  tissues  by  crushing,  or  squeezing  ;  the  minor  degrees 
are  represented  in  wounds  from  clubs  or  sticks ;  the  major,  in  loss 
of  limbs  by  railroad  accidents.  Whether  the  injury  is  great  or  small, 
however,  the  conditions  are  the  same,  and  the  indications  for  treat- 
ment not  materially  different. 

The  most  notable  features  in  contused  wounds,  are  shock,  absence 
of  haemorrhage,  absence  of  gaping,  and  sloughing.  From  every  point 
of  view  the  condition  is  not  as  grave  as  in  laceration,  but  still  suffi- 
ciently more  so  than  incised  injuries  to  merit  close  attention. 
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There  seems  to  be  an  unnecessary  confusion,  existing  in  the  minds 
of  most  students,  as  to  the  differences  between  a  contusion  and  a  con- 
tused wound.  While  a  contused  wound  has  a  disorganization  of  the 
tissues,  by  the  crushing  force ,  precisely  as  is  the  case  in  contusions  of 
the  third  degree,  it  has  this  additional  feature,  viz.,  a  communication 
with  the  external  air  by  a  cutaneous  wound.  Any  experienced  prac- 
titioner can  at  once  see  that  this  circumstance  is  of  sufficient  import- 
ance to  warrant  a  separate  classification.  It  not  only  indicates  a 
more  extensive  injury  to  the  tissues,  but  at  once  places  the  parts  in  a 
less  favorable  condition  for  healing,  and  very  materially  adds  to  the 
danger,  both  to  life  and  functional  integrity. 

Shock,  as  in  the  case  of  lacerated  wounds,  is  a  very  prominent 
feature  in  contused  wounds,  and  is,  likewise,  oftener  of  the  remote  or 
secondary  kind.  This  statement,  however,  must  be  taken  with  the 
same  qualifications  mentioned  earlier,  viz.,  the  time  and  degree  of  the 
shock  must  be  dependent  upon  the  nature  of  the  injury,  i.  e.,  whether 
expected  or  not.  In  fact  this  rule,  I  apprehend,  will  be  found  to 
extend  throughout  the  whole  domain  of  surgery,  that  injuries  foreseen 
induce  primary  shock,  those  which  are  unexpected  remote.  A  con- 
tused wound  of  some  extent,  such  as  would  involve  the  loss  of  a  limb, 
must  always  induce  shock,  and  I  have  thought  that  in  wounds  of  this 
character  the  severity  of  the  shock  must  be  proportionate  to  the 
extent  of  the  injury,  or  the  degree  of  force  with  which  it  is  inflicted. 
This,  it  will  be  remembered,  does  not  hold  good  in  all  kinds  of 
injuries,  as  severe  shock  often  follows  slight  accidents,  and  little,  if 
any  —  is  often  noticed  in  severe  ones.  But  in  contused  wounds,  or 
even  contusions  —  it  would  seem  that  shock  must  be  in  proportion  to 
the  extent  of  the  lesion.  When  we  recall  the  peculiar  character  of 
the  force  employed;  the  crushing  of  nerves,  blood  vessels,  bones,  and 
other  tissues  that  is  a  natural  consequence ;  the  sudden  and  complete 
suspension  of  vital  activity  of  the  part,  there  can  be  no  wonder  that 
shock  is  such  a  constant  condition. 

Hcemorrhage  is  always  small  in  proportion  to  the  extent  of  the 
wound,  and  in  many  cases  no  blood  whatever  will  be  lost.  The  same 
conditions  obtain  to  prevent  this  as  in  the  case  of  laceration,  the 
nature  of  the  arterial  division  favoring  speedy  coagulation.  But 
from  the  fact  that  the  injury  to  the  soft  parts  is  less  extensive,  that  is 
it  does  not  extend  to  such  a  distance  from  the  margins  of  the  wound 
—  there  is  much  greater  danger  of  secondary  bleeding.  We  have 
learned  that  in  severe  lacerations  the  muscles,  tendons,  nerves,  and 
blood  vessels  are  pulled  out,  often  separating  far  up  from  the  limits  of 
the  cutaneous  wound,  and  that  before  the  dead  tissues  are  all  expelled 
the  torn  vessels  have  ample  time  to  become  firmly  closed.  When  a 
limb  is  severed  from  the  body  by  a  car  wheel,  the  tissues  are  only 
injured  at  the  point  of  contact,  or  but  little  beyond,  and  the  crushed 
extremities  of  the  arteries  will  soon  separate,  and  not  always  afford 
time  for  perfect  occlusion.    Thus  I  make  it  an  invariable  rule,  to  pre- 
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pare  for  an  almost  certain  secondary  haemorrhage.  When  apart  has 
been  completely  severed  from  the  body  by  crushing  accidents,  how- 
ever, the  best  practice  is,  should  there  be  sufficient  room  for  such  a 
procedure  —  to  reamputate,  and  thus  place  the  parts  in  a  better  posi- 
tion for  union,  and  avoid  the  delay  of  waiting  for  the  separation  of 
the  dead  tissue. 

Gaping  is  usually  absent  in  severe  contused  wounds.  The  separ- 
ation of  the  edges  of  such  a  wound,  is  rarely  more  thau  the  width  (or 
size)  of  the  agent  producing  it,  plus  the  inversion  of  the  edges.  In 
almost  all  cases,  if  not  absolutely  all  —  the  edges  of  the.  wound  will  be 
found  turned  in ;  when  the  part  has  been  completely  separated,  how- 
ever, the  inversion  only  occurs  on  the  side  first  injured,  the  opposite 
side  being  either  everted,  ragged,  or  perfectly  flat  or  smooth. 

Sloughing  is  an  inevitable  consequence  in  contused  wounds  of  any 
extent,  and  the  nature  of  the  case  does  not  call  for  any  extended 
notice  at  this  time.  Like  burnt  tissue,  it  may  be  said  that  the  parts 
immediately  injured  never  recover  their  vitality  ;  they  must  be  cast 
off,  or  else  remain  a  constant  menace  of  greater  evil,  e.  g.,  pyaemia, 
septicaemia,  or  erysipelas.  The  amount  of  sloughing,  however,  is 
always  less  than  in  lacerations  of  a  corresponding  extent,  frequently 
being  little  more  than  the  edges  of  the  wound,  from  a  line,  to  five  or 
six  lines  in  extent ;  in  wounds  which  are  inflicted  by  swiftly  moving 
bodies,  as  a  sabre,  or  cannon  ball  —  the  sloughing  is  less  in  extent 
than  where  it  is  slow,  as  from  slowly  moving  machinery. 

Treatment. —  The  preliminary  treatment  of  contused  wounds  is 
similar  to  that  laid  down  under  lacerated  wounds.  This  includes  a 
thorough  cleansing  of  the  wound  of  all  foreign  material,  and  the 
removal  of  hopelessly  dead  tissue.  In  small  wounds,  the  contused 
edges  may  be  permitted  to  separate  themselves  from  the  living  tissues, 
provided  the  part  injured  is  not  an  exposed  one,  as  the  face;  in  this 
case  cicatrization,  such  as  would  follow  such  a  sloughing,  would 
remain  a  blemish  which  measures  should  be  taken  to  avert.  When 
the  wound  is  narrow,  under  such  circumstances,  it  might  be  closed  at 
once,  and  when  the  dead  tissue  had  been  separated,  the  stitches  or 
straps  might  be  tightened.  When,  however,  the  injury  is  extensive, 
the  results  in  these  cases  seems  to  warrant  the  recommendation  that 
the  edges  be  pared,  as  in  operations  for  fistula,  and  the  wound  treated 
as  an  incised  one.  In  each  of  the  cases  in  which  this  has  been  prac- 
ticed, the  resulting  scar  has  been  very  faint,  and  deformity  unques- 
tionably much  lessened.  In  other  regions  than  the  face,  where  scar 
ing  is  less  objectionable,  sutures  should  be  used,  of  silk  in  most  cases 
—  and  tied  loosely  ;  when  the  bruised  edges  are  thrown  off,  they  may 
be  tightened.  Arnica  is  the  remedy  in  this  class  of  injuries,  to  be 
used  as  Staph,  and  Hyperic,  in  other  cases  as  above. 

All  of  the  foregoing  applies  particularly  to  the  smaller  kinds  of 
wounds  ;  those  not  involving  the  whole  or  greater  part  of  the  circum- 
ference of  a  limb,  nor  extending  deeply  into  the  tissues.    In  the 
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graver  forms,  while  the  general  principles  of  treatment  are  the  same, 
a  question  of  amputation  will  frequently  be  presented,  and  must  only 
be  decided  after  thorough  investigation  and  study.  In  general,  a 
contused  wound  involving  more  than  half  the  diameter  of  a  limb, 
with  comminution  of  the  bones,  and  division  of  the  main  artery,  will 
call  for  amputation.  So,  also,  when  a  limb  has  been  entirely  removed, 
or  hanging  by  the  integument,  even  such  small  members  as  the  finger 
or  toe,  experience  has  shown  me  that  any  attempt  to  restore  the  parts 
will  result  in  failure.  In  incised  wounds  of  this  character  the  results 
have  been  good  in  attempting  conservation ;  but  the  conditions  are 
not  at  all  similar  to  severe  contusions.  In  all  such  cases,  therefore, 
amputation  must  be  performed,  and  the  point  of  election  must  be 
entirely  dependent  upon  the  state  of  the  parts.  The  operation  should 
be  made  in  healthy  tissues,  above  any  injury  to  the  bones.  It  cannot 
be  denied  that  the  percentage  of  deaths  from  such  operations  is  large ; 
the  nature  of  the  injury,  and  the  severe  shock  add  much  to  the  prob- 
abilities of  death,  but  I  have  yet  to  learn  that  amputation  can  have 
any  more  disastrous  results  than  if  the  case  was  left  to  nature,  with 
sloughing  and  secondary  haemorrhage  to  increase  the  danger.  The 
experiments  of  Lister  ( Vide  article  Anaesthetics),  as  well  as  the 
observations  of  any  experienced  surgeon,  prove  that  with  the  aid  of 
Chloroform  there  need  be  no  fears  of  increased  shock,  and  hence  the 
rule  may  be  safely  stated,  to  amputate  primarily  in  all  cases  of  con- 
tused wounds  that  demand  such  treatment.  After  amputation  the 
treatment  must  be  as  if  no  contusion  had  entered  into  the  case  ;  the 
wound  is  incised,  and  should  be  treated  accordingly. 

Should  an  effort  be  made  to  save  the  limb,  the  first  indication 
should  be  to  guard  against  secondary  haemorrhage ;  the  second  to 
favor  the  detachment  of  the  sloughs.  The  first  indication  may  be  met 
by  placing  a  ligature  about  the  larger  arterial  trunks  that  have  been 
injured,  or  passing  an  accupressure  needle ;  the  latter  is  probably  the 
better  plan.  From  the  impossibility  of  at  all  times  determining  the 
amount  of  tissues  devitalized,  and  the  possibility  that  a  large  vessel 
may  be  so  injured,  even  without  being  opened  —  that  the  coats  may 
ultimately  give  way,  such  Vessels,  when  in  close  proximity  to  recog- 
nized dead  tissue  had  better  be  treated  as  others  that  have  been 
•divided,  if  the  life  of  the  part  is  not  imperiled  by  cutting  off  the  blood 
supply. 

The  second  indication  can  be  fulfilled  by  applying  poultices,  and, 
watching  for  the  line  of  demarcation,  removing  the  sphacelus  as  soon 
as  it  can  be  bounded  definitely. 

IV.      PUNCTURED  WOUNDS. 

A  punctured  wound  is  one  made  by  a  narrow,  pointed  instrument, 
in  which  the  depth  far  exceeds  the  superficial  extent.  The  typical 
form  is  one  made  by  a  sharp  pointed  implement  with  blunt  edges, 
•such  as  an  awl,  a  bayonet,  or  a  small  sword ;  in  practice,  however, 
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stabs,  of  all  kinds,  whether  made  with  cutting  or  pointed  weapons, 
come  under  this  head.  Many  writers,  I  think  mostly  among  the 
older  practitioners,  consider  these  wounds  the  most  formidable  of 
any  which  we  are.  now  considering ;  whilst  not  admitting  this,  to  a 
full  extent,  as  compared  with  contused  and  lacerated  injuries,  the 
frequency  of  viceral  complications,  the  characteristic  concealed  na- 
ture of  the  haemorrhage,  and  the  tendency  to  tetanus,  must  neverthe- 
less constitute  these  accidents  a  very  grave  affair. 

As  already  intimated  this  form  of  wound  will  include  injuries  rang- 
ing in  severity  from  a  puncture  with  a  carpet  tack,  nail,  or  awl,  to 
deep  and  serious  sword  and  bayonet  wounds.  We  will  also  find,  that  the 
injuries  are  more  or  less  incised,  lacerated,  or  confused,  as  they  are 
produced  by  sharp  cutting,  blunt,  or  dull  weapons.  Thus  a  stab  with 
a  knife  is  a  simple  deep,  narrow,  incised  wound;  one  with  a  blunt 
nail,  would  be  a  compound  punctured-lacerated;  whilst  one  with  a 
bayonet,  lance,  arrow,  or  the  ordinary  dueling  sword,  would  be  a 
mixed  contused-puuctured.  It  is  partly  this  compound  character 
that  gives  such  interest  to  punctured  injuries,  as  the  indications  for 
treatment  must  be  likewise  more  or  less  complex.  The  features  that 
will  demand  special  attention  at  this  time,  others  coming  more 
properly  under  other  divisions  of  our  work  —  are,  haemorrhage,  vis- 
ceral lesions,  nervous  lesions,  and  consequences. 

Haemorrhage  is  usually  primary,  but,  from  the  form  of  the  wound, 
will  rarely  be  external  when  cavities  are  opened.  Even  when  the 
instrument  does  not  enter  a  cavity,  the  bulk  of  the  effused  blood  will 
be  lodged  in  the  cellular  tissue,  unless  an  artery  of  some  size  be 
opened.  This  last  accident  rarely  occurs,  however,  as  the  vessels  fre- 
quently glide  aside,  and  escape  all  injury ;  the  contusion  they  receive, 
however,  may  induce  gangrene,  and  secondary  haemorrhage  occur  on 
the  separation  of  the  slough.  Internal  haemorrhage  will  be  more 
accurately  spoken  of  elsewhere,  but  at  this  time  it  is  important  to 
allude  to  some  of  the  prominent  features  in  the  semiology,  the 
symptoms  so  closely  resemble  collapse,  that  it  will  often  require  an 
enlightened  judgement  to  accurately  differentiate  the  conditions. 
There  will  be  various  symptoms  peculiar  to  the  region,  such  as 
dyspnoea,  in  the  chest,  coma,  in  the  head,  etc..  but  in  all  cases,  I  think, 
the  patient  will  express  a  conviction  of  bleeding  from  symptoms  dif- 
ficult to  transcribe.  There  will  be  increasing  weakness,  coldness  of 
the  extremities,  gradually  encroaching  upon  the  trunk  and  face  ;  cold 
breath,  with  intense  burning  thirst;  there  will  be  ringing  in  the  ears, 
loss  of  sight,  with  more  or  less  nausea  ;  on  raising  the  head  there  will 
be  an  aggravation  of  these  last  symptoms,  with  faintness,  and  often 
syncope.  The  pulse  will  get  weaker  and  weaker,  at  first  markedly" 
slow,  then  quick,  thread-like,  and  compressible.  Such  symptoms, 
gradually  increasing  in  intensity,  should  call  attention  at  once  to  the 
true  state  of  the  case,  particularly  as  shock  is  quite  infrequent  in  such 
injuries,  and  unless  some  of  the  the  viscera  are  injured#may  be  said 
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to  be  always  insignificant.  Should  the  wound  be  comparatively 
shallow,  and  no  cavity  is  opened,  some  of  the  temporary  expedients,. 
to  be  noted  under  Injurfes  to  Blood  Vessels,  may  be  employed  ;  but  in 
accordance  with  a  well  proved  practice,  the  only  safe,  scientific,  and 
proper  treatment,  is  to  expose  and  tie  the  wounded  vessel,  if  it  can  be 
reached,  or  the  main  vessel,  if  circumstances  warrant  it.  Of  course 
in  wounds  of  the  ramifications  of  the  pulmonary  artery,  temporary 
expedients  must  be  resorted  to,  as  none  would  attempt  to  tie  that 
vessel.  In  other  regions,  however,  analogous  vessels  have  been  tied, 
that  is  ramifications,  from  a  large  central  trunk  —  and  a  very  import- 
ant and  interesting  case  is  found  in  Circular  No.  3,  (Surg.  Genl.  Office 
U.  S.  Army),  case  834,  page  100,  in  which  the  stomach  was  incised  by 
a  knife  wound,  and  the  haemorrhage  controlled  by  tying  a  branch  of 
the  gastro  epiploica  dextra.  Another  case  (ibid)  number  319,  (page 
9(3),  a  branch  of  the  mesenteric  artery  was  tied,  whether  upper  or 
lower  is  not  stated.  In  each  of  these  cases,  however,  as  well  as 
numerous  others  in  the  same  collection,  there  was  intestinal  protru- 
sion, and  the  external  wound  was  enlarged  to  give  room  for  replace- 
ment. An  interesting  case,  of  another  character,  is  given  in  Baron 
Steinmetz'  history  of  Dueling,  in  which  a  French  duelist  was 
wounded  by  his  adversary's  sword  entering  in  the  supra-clavicular 
fossa  on  the  right  side,  making  its  exit  over  the  left  hip.  In  its 
course,  as  was  subsequently  ascertained,  nearly  every  organ  in  the 
body  was  more  or  less  injured;  the  lungs,  heart,  stomach,  pancreas, 
large  and  small  intestines,  and  the  left  kidney — and  numerous  vessels 
cut.  He  was  supposed  to  be  in  a  dying  condition,  and  placed  in  as 
comfortable  a  position  as  possible,  but  after  weeks  of  confinement 
fully  recovered.  No  vessels  were  tied,  and  nothing  appears  to  have 
been  done  to  arrest  haemorrhage  beyond  the  recumbent  posture  and 
absolute  quiescence.  Not  learning  wisdom  by  his  experience,  he 
soon  fought  another  duel,  and  died  on  the  field.  An  autopsy  revealed 
the  extensive  injury  received  in  his  former  encounter,  and  it  is  diffi- 
cult to  account  for  his  recovery.  The  case  is  too  well  authenticated 
to  admit  of  a  doubt  as  to  its  nature. 

Visceral  lesions,  as  the  case  just  related  proves  —  while  of  vast 
importance,  renders  a  prognosis  an  exceedingly  difficult  matter.. 
Wounds  of  the  various  organs  will  be  taken  up  in  their  appropriate 
chapter,  but  we  will  note  here,  that  they  are  of  consequence  first  as 
to  resulting  haemorrhage,  and  second  as  to  the  destruction  of  function- 
Haemorrhage  depends  upon  the  construction  of  the  organ,  whether 
vascular,  muscular,  glandular,  or  otherwise;  when  non-muscular, 
but  highly  vascular  organs  are  punctured,  haemorrhage  is  a  very 
important  matter,  and  little  can  be  done,  beyond  the  employment  of 
styptics  to  arrest  it.  In  muscular  organs,  the  direction  of  the  wound 
will  have  much  influence.  Thus  when  it  is  transverse  to  the  fibres,  a 
condition  that  favors  gaping,  bleeding  must  be  profuse ;  when  in  an 
opposite  direction,  %.  e.,  parallel,  it  will  be  less.    In  the  first  instance,. 
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styptics  and  quiescence  will  be  the  main  reliance;  the  latter  usually 
ceases  spontaneously. 

The  second  consideration,  loss  of  function,  would  follow  sueh  injuries 
as  would  divide  the  excretory  duct  of  such  organs  as  the  liver,  pan- 
creas, kidney,  etc ;  or  extensive  disorganization  of  tissue,  as  of  the 
spleen  and  the  like.  Also  openings  in  the  bladder,  stomach,  intes- 
tines, etc.,  would  lead  to  extravasation  into  the  peritoneal  or  other 
cavities,  or  an  escape  of  their  contents,  with  consequent  inflammation 
and  probably  suppuration. 

The  most  extensive  visceral  lesions  have  occurred  without  destroy- 
ing life,  or  visibly  impairing  function.  For  instance,  a  case  is 
recorded  in  a  journal,  the  reference  has,  unfortunately,  been  lost — in 
which  a  woman,  in  sliding  from  a  haymow,  fell  upon  the  handle  of  a 
pitch  fork,  which  entering  the  vagina  made  its  way  to  the  first  rib,  on 
the  right  side,  against  which  it  broke,  fracturing,  likewise,  the  rib. 
The  woman  recovered  her  usual  health,  and  lived  twenty-two  years!  At 
the  autopsy  the  viscera  seemed  to  be  in  a  normal  condition,  except 
the  right  lung  and  kidney  —  but  misplaced ;  the  right  side  of  the  body 
was  completely  filled  with  a  dense  mass  of  cicatricial  tissue,  particu- 
larly the  thorax.    The  right  ovary,  was  also  not  found. 

A'ei-vous  lesions,  apart  from  the  consideration  of  tetanus,  are  trivial 
and  not  of  very  frequent  occurrence.  When  punctured  wounds  are 
thus  complicated,  the  accident  is  very  severe.  The  severity  is  owing 
to  tliis  fact;  ordinary  nerve  fibres  usually  escape  injury,  as  do  the 
arteries,  by  rolling  under  the  point  of  the  weapon,  unless  it  be  very 
sharp ;  nerves  near  the  roots,  particularly  a  large  plexus,  like  the 
sacral,  being  flat,  are  much  more  readily  pierced.  Therefore  when  a 
nerve  is  punctured,  it  is  either  because  the  weapon  was  exceedingly 
sharp,  and  thus  has  probably  penetrated  deeply,  or  important  nerve 
trunks  or  plexuses  have  been  injured.  Should  the  weapon  be  a  blunt 
one,  as  a  nail,  a  nerve  may  be  torn,  or  bruised,  and  such  a  wound,  as 
said  elsewhere  {Surg.  Therap.),  is  peculiarly  favorable  for  the  invasion 
of  tetanus.  Such  weapons  as  an  ordinary  sword,  bayonet,  or  lance, 
can  rarely  produce  serious  nerve  lesions. 

The  immediate  effect  of  wounding  the  nerves  depends  upon  the 
extent  and  nature  of  the  injury.  If  they  are  contused,  a  few  fibres 
lacerated,  or  smoothly  punctured,  there  may  be  some  peripheral  pare- 
sis, but  almost  certainly  severe  pain.  When  the  division  is  complete, 
paralysis  of  the  parts  supplied  is  a  necessary  consequence  ;  but  when 
incised,  or  smoothly  divided,  the  pain  will  be  insignificant.  Should 
the  division  be  accomplished  by  laceration  or  contusion,  the  pain  is 
usually  excessive. 

The  consequences  of  punctured  wounds  are  various,  but  the  most 
■constant  are  tetanus,  and  modifications  of  function  from  adhesions. 

Tetanus  has  already  been  fully  treated  of  in  a  former  volume,  [Surg. 
Tkerap.),  but  a  few  facts  relating  to  the  traumatic  form,  may  be 
touched  upon  here.    It  was  for  a  long  time  supposed  that  this  dis- 
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tressing  complication  was  peculiar  to  wounds  of  the  punctured 
variety.  Recent  observations  do  not  sustain  this.  In  Guy's  Hospital 
Beports,  during  a  period  ot  seven  years,  there  were  twenty-three 
cases  of  tetanus  occurring  in  connection  with  surgical  affections. 

Major  and  minor  operations, 1,364 ;  tetanus  in. . .  1 

Wounds,  of  all  kinds, 594 ;  tetanus  in. . .  9 

Injuries  and  contusions, 856    tetanus  in. . .  1 

Burns  and  scalds, 456 ;  tetanus  in. . .  3 

Compound  fractures 398 ;  tetanus  in. . .  9 

3,668  23 

"Wounds  and  fractures,  it  is  seen  from  this  table,  produce  the 
greater  number  of  cases  of  tetanus,  and  we  are  justified  in  presuming 
the  conditions  are  similar,  i.  e.,  nervous  irritation  from  incomplete 
division  of  fibres,  or  contusions  and  lacerations  of  the  same.  How- 
ever this  may  be,  injuries  of  the  extremities,  particularly  the  elbow, 
knee,  thumb  and  great  toe  seem  to  furnish  the  most  cases,  probably, 
however,  as  Mr.  Poland  says,  (Holmes  I,  p.  318),  because  "the 
extremities  are  much  more  exposed  and  liable  to  injury."  The  state 
of  the  wound,  favoring  tetanus,  has  been  differently  given  by  differ- 
ent authors.  Thus  Larry  states  it  as  occurring  when  the  discharges 
are  suppressed;  Travers,  at  the  commencement  of  cicatrization; 
and  Hunter,  when  "  the  inflammatory  stage  "  commences,  or  "  when 
good  suppuration  was  come  on."  L  think  that  the  weight  of  authority 
agrees  with  Travers  ;  at  least  my  limited  experience  would  agree 
with  his  statement,  and  others,  of  more  extended  practice,  have  come 
to  the  same  conclusion. 

The  time  after  the  reception  of  injury  to  the  invasion  of  tetanus 
varies  greatly ;  from  a  few  hours  to  many  days.  It  has  been  observed 
that  the  more  it  is  delayed  the  greater  the  probabilities  of  recovery. 
Mr.  Poland  (loc  cit  p.  319),  gives  the  following  resume  of  277  cases : 

Before  the  tenth  day 130  cases,  101  deaths. 

From  the  tenth  to  the  twenty-second  day,    126  cases,  65  deaths. 

Above  twenty-two  days, 21  cases,    8  deaths.  ■ 

or  277  cases    174  deaths. 

The  first  symp corns  in  traumatic  cases,  are  either  pain  or  coldness. 
The  latter  is  usually  felt  at  the  point  of  injury,  and  is  intense ;  both 
objective  and  subjective.  The  remedy  in  such  instances,  is  Ledum 
pal.  Por  two  typical  cases  see  one  by  Dr.  Ballard,  Med.  Invest. 
Vol.  XI,  p.  184 ;  and  one  by  myself,  in  the  same  journal.  The  pain  is 
usually  of  sudden  onset,  and  very  severe ;  it  may  commence  at  the 
wound,  calling  for  Hyperic;  in  the  .head,  calling  for  Bellad.;  or  under 
the  sternum,  indicating  Cupr.  acet.  Sometimes  there  will  be  neither 
pain  nor  coldness,  a  sudden  spasmodic  jerking  of  the  muscles  being 
the  first  symptom ;  here  we  will  find  Btram.  promptly  curative.  Other 
remedies  may  be  indicated,  but  rarely  in  the  trauinatic  forms. 

The  cicatricial  consequences  need  but  mere  mention  to  indicate 
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their  importance.  Thus  pleural,  peritoneal,  or  meningeal  adhesions 
can  be  at  once  understood  as  serious  impairment  of  function,  if  not  a 
constant  source  of  danger  from  inflammatory  action. 

Treatment. — As  in  all  kinds  of  wounds,  the  first  thing  to  be  done 
is  to  thoroughly  cleanse  it.  The  form  and  nature  of  punctured 
wounds  forbids  any  attempt  to  secure  primary  or  immediate  union; 
even  should  we  obtain  a  closure  of  the  cutaneous  wound,  the  inevit- 
able suppuration  would  demand  a  reopening,  if  it  did  not  induce 
pyaemia.  After  cleansing  the  parts,  and  assuring  ourselves  that  no 
foreign  material  is  retained,  a  tent  of  lint,  perhaps  smeared  with  eos- 
moline,  must  be  introduced  to  the  bottom  of  the  wound,  to  ensure  a 
healing  from  the  bottom.  The  tent  must  be  renewed  daily,  and 
should  never  be  pushed  in  with  force,  to  avoid  tearing  up  the  recent 
adhesions.  The  arrest  of  haemorrhage  has  already  been  referred  to, 
and  does  not  need  repetition  here.  For  the  pain,  which  is  at  all  times 
severe,  much  more  so  than  in  other  kinds  of  wounds,  I  know  of  noth- 
ing that  will  give  such  relief  as  Hyperic,  I  have  used  it  in  all  attenu- 
ations, from  the  lx  to  the  200th,  and  find  the  action  almost  equally 
rapid  in  either  potency.  Deep  adhesions  may  be  broken  up,  as  laid 
down  in  the  preceding  chapter. 


VI.    GUN    SHOT    WOUNDS. 

A  gun  shot  injury,  literally,  is  one  made  by  any  explosive  force ;  as 
the  bursting-  of  steam  boilers,  blasting  explosions,  and  the  like 
Practically,  however,  the  term  is  restricted  to  wounds  inflicted  by 
missiles  from  fire  arms,  whether  cannon  or  small  arms.  The  careful 
tabulation  of  surgeons  reports,  during  our  late  war,  as  found  in  the 
various  publications  of  the  War  Department,  has  added  so  much  to 
our  fund  of  knowledge  as  to  the  nature  and  results  of  these  injuries, 
that  the  literature  of  the  last  half  century  must  be  put  aside  as  worth- 
less for  all  practical  purposes.  We  will  find  that  the  teaching  of  this 
period  of  time  will  lead  us  astray,  if  it  is  carried  out  into  practice,  the 
revolution  in  matters  of  treatment  being  largely  due  to  the  radical 
changes  made  in  firearms,  as  well  as  the  different  tactics  now  so  gen- 
erally in  use ;  in  brief,  the  art  of  war  has  changed.  We  find  not  only 
a  different  type  of  injury  as  regards  the  nature  and  extent  of  the  les- 
ions of  the  part— but  the  results  and  remote  sequelae  are  greatly  at 
variance  with  the  teachings  of  many  of  our  text-books. 

In  attempting  a  systematic  treatise  on  this  great  subject,  the  mag- 
nitude almost  forbids  successful  condensation ;  yet  by  considering 
the  topics  under  their  appropriate  heads,  we  may  be  enabled  to  give 
the  essential,  referring  the  student  who  desires  a  more  extended  and 
minute  knowledge,  to  the  special  works  of  Hamilton,  Gross,  Long- 
more,  etc.,  on  Military  Surgery,  as  well  as  the  Medical  and  Surgical 
History  of  the  War ;  and  the  Surgeon  Generals7  Circulars,  particularly 
Nos.  8  and  6.  We  will  divide  our  subject,  therefore,  into  the  following 
topics:  1.  Nature  of  injury,  as  modified  by  (a),  form  and  nature  of 
the  missile,  (6),  degree  of  velocity.  2.  Symptoms.  3.  Causes  of  death; 
(a),  immediate,  (b),  remote.    4.  Treatment. 

I.     NATURE    OF    THE  INJURY. 

A  gun  shot  wound  partakes  of  the  three-fold  character  of  a  punc- 
tured, contused,  and  lacerated  wound ;  one  or  the  other  of  these  char- 
acters predominates,  as  the  velocity  of  the  missile  is  greater  or  less ; 
it  is  round,  conical,  or  irregular;  and  the  amount  and  kind  of  resis- 
tance it  meets  with  in  passing  through  or  into  the  part.  Another 
consideration  that  must  not  be  lost  sight  of,  will  be  whether  the 
injury  is  direct,  that  is  produced  by  a  missile  coming  directly  from 
a  gun,  without  passing  through  intervening  objects;  or  indirect, 
produced  by  splinters  of  wood  or  stone.  To  consider  the  latter  first, 
it  will  be  observed  that  fragments  of  the  bulwarks  of  a  ship,  or 
stone  from  the  parapets  of  a  fort,  when  producing  fracture,  usually 
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induces  one  of  the  simple  form,  either  comminuted  or  single.  This 
one  fact  is  of  the  first  practical  importance,  as  indicating  wounds 
of  less  severity,  making  less  exhausting  drafts  on  the  powers  of 
recuperation,  and  partaking  more  of  the  characters  of  a  contusion 
than  a  wound.  A  direct  injury,  when  it  induces  fractxires  at  all, 
always  produces  one  of  the  compound  form,  with  more  or  less 
splintering  of  the  bones,  thus  adding  to  the  peculiarly  severe  charac- 
ter of  the  wound  in  the  soft  parts,  the  worst  form  of  fracture.  There 
are  not  a  few  cases,  however,  in  which  indirect  gun  shot  injuries  pro- 
duce compound  fracture,  and  from  the  character  of  the  missile  the 
injury  to  the  soft  parts  is  often  extensive,  the  contused  character 
rendering  them  particularly  severe.  It  is  thus  of  the  first  importance 
to  consider  the  form  and  nature  of  the  missle,  as  the  term  "  gun  shot 
wound  "  does  not  at  all  times  refer  to  the  same  species  of  injury. 

In  former  times  when  spherical  balls  were  used  entirely,  bones 
were  comminuted,  or  fragments  broken  off,  but  severe  injuries,  of 
such  a  character  as  are  now  inflicted,  were  almost  unknown.  We 
will  note  in  order,  as  the  most  convenient  method  of  comparison,  the 
nature  of  the  injury  from  each  form  of  projectile. 

Conical  balls,  such  as  are  now  used  almost  entirely,  particularly 
when  thrown  from  a  rifle  —  acting  on  the  principle  of  a  wedge,  split 
the  bones,  and  pierce  the  part  with  little  tendency  to  lodge.  They 
are  rarely  deflected  from  their  course,  unless  partially  spent,  and 
apart  from  the  destruction  of  the  bones,  do  not  do  so  much  damage 
to  the  soft  parts  as  round  balls.  There  is  more  danger,  of  primary 
haemorrhage  than  when  spherical  missiles  are  used,  and  yet  the 
number  of  cases  presenting  divisions  of  arteries,  during  the  war, 
were  very  few.  The  frequency  of  such  occurrences,  from  accidental 
discharge  of  firearms  at  posts,  since  the  war,  has  led  military  surgeons 
to  search  for  a  reason,  which  has  been  found,  it  is  thought,  [Circular 
No.  3,  S.  G.  O.,  p.  87),  "■  that  the  proportionately  large  number  of  such 
cases  contained  in  the  reports  of  garrisons  is  explained  by  the  fact 
that  the  wounds  observed  are  generally  inflicted  at  short  range,  and 
by  small  projectiles,  and  that  a  musket  or  pistol  ball,  moving  with 
great  velocity,  will  cut  or  divide  an  artery,  which,  at  a  greater  dis- 
tance, would  only  be  contused,  or,  by  its  resilency,  might  escape 
injury  altogether."  The  appearance  of  the  wounds  of  entrance  and 
exit  will  depend  largely  upon  the  velocity  of  the  missile,  but  with 
conical  balls,  under  either  condition,  there  is  little  difference  between 
the  two,  unless  fragments  of  J>one,  particles  of  clothing,  or  some  for- 
eign body  is  carried  before  the  ball;  under  these  circumstances  the 
wound  of  exit  would  appear  large  and  ragged.  This  will  receive 
attention,  however,  later. 

Bound  balls,  even  when  propelled  at  high  speed,  are  readily  deflected 
during  their  passage  through  a  part,  and  are  more  prone  to  become 
lodged.  They  do  not,  as  a  rule,  split  bones,  but  crack  and  break  them 
into  more  or  less  cuboidal  fragments.    They  are  frequently  split  by 
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impinging  on  the  sharp- edge  of  a  bone,  as  the  spine  of  the  tibia,  and 
unless  this  fact  is  borne  in  mind  embarrassment  may  I  e  caused  in 
determining  the  nature  of  the  injury,  e.  q.,  whether  made  by  one 
missile  or  several.  In  matters  of  a  legal  character,  it  is  of  the  first 
importance  to  be  able  to  decide  such  questions,  and  care  must  be  had 
to  make  thorough  examinations.  One  case  is  mentioned  in  which  a 
single  ball  inflicted  two  wounds  of  entrance  and  three  of  exit.  The 
ball  was  split  on  the  spine  of  the  left  tibia,  one  fragment  passed  out 
on  the  outside  of  the  leg;  one  passed  through  into  the  other  leg,  and 
come  out  on  the  outside  of  the  calf.  We  have  numberless  instances 
of  a  tendon  changing  the  course  of  a  ball,  or  some  other  equally 
trivial  cause  directing  it  into  a  course  that  could  not  be  foreseen. 
Thus  a  shot  has  entered  the  abdomen  and  passed  around,  under  the 
integument  to  the  spine  ;  or  the  forehead,  and  almost  circled  the  head. 

Large  balls,  as  cannon  balls  or  grape  shot,  usually  produce  extensive 
injury,  the  parts  struck  being  either  carried  away  completely,  or 
crushed  beyond  all  hope  of  repair.  There  are  some  cases,  however, 
in  which  large  shot  have  been  embedded  in  the  muscles,  and  their 
presence  only  detected  accidentally.  One  mentioned  by  Torrey 
(Helmut  11  2d  Ed.,  p.  367),  in  which  a  five  pound  ball  was  found  on 
performing  amputation,  whieh  neither  the  surgeon  or  patient  had 
knowledge  of  being  in  the  part.  With  smaller  missiles  this  is  of  fre- 
quent occurrence.  There  are  many  instances  scattered  through 
works  on  military  surgery,  of  cannon  shot  injuries  in  which  the  skin 
is  unbroken  with  complete  purification  of  the  soft  parts,  and  exten- 
sive comminution  of  the  bones.  This  is  due  either  to  direct  injury 
from  spent  balls,  or  a  "  grazing  "  shot.  As  a  rule  cannon  shot  wounds 
are  not  painful,  but  the  shock  is  very  severe. 

Pistol  balls  produce  injuries  as  in  the  case  of  larger  fire  arms,  but 
the  smaller  charge  of  powder,  and  the  short  range,  very  materially 
lessen  the  extent  of  the  mischief. 

Bird  shot,  unless  they  enter  the  eye,  or  are  projected  from  short 
range,  are  not  very  serious  injuries.  When  at  short  range,  not  allow- 
ing the  shot  to  scatter,  such  accidents  may  cause  death,  or  very  exten- 
sive laceration.  As  a  rule,  however,  these  injuries  are  comparatively 
trivial. 

Miscellaneous  missiles,  as  wadding,  particles  of  percussion  caps,  or 
even  the  explosion  of  powder  without  a  missile,  have  produced  death, 
and  are  certainly  not  to  be  lightly  considered.  The  majority  of 
serious  injuries  from  percussion  caps  are  naturally  inflicted  in  the  eye, 
and  will  receive  attention  at  the  proper  place.  Wads,  however,  even 
simple  paper,  a  finger  of  a  glove,  and  the  like  —  have,  when  fired  at 
short  range,  entered  the  great  cavities  and  caused  death.  Any  sur- 
geon, of  even  limited  experience,  must  be  familiar  with  the  effect  of 
powder  explosions,  and  need  not  be  reminded  of  the  extensive  mis- 
chief they  are  capable  of  inflicting.  The  degree  of  injury  varies  from 
a  simple  scorching  of  the  integuments,  to  the  most  severe  lacerated 
wounds,  even  to  tearing  off  large  limbs.  ' 
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The  velocity  with  which  a  shot  is  propelled  very  materially  modifies 
the  nature  of  the  injury.  All  forms  of  balls,  conical,  spherical,  large 
or  small,  have  greater  penetrating  power  in  proportion  as  their  veloc- 
ity is  greater.  There  is  less  probability  of  their  becoming  lodged ; 
the  destruction  of  tissue  is  somewhat  lessened,  it  is  true,  but  the 
danger  of  primary  haemorrhage  is  much  increased.  At  a  high  rate  of 
speed,  conical  balls  may  pierce  even  the  shaft  of  the  larger  long- 
bones  without  splintering,  and  should  no  foreign  material  be  carried 
before  the  ball,  the  wound  may  heal  speedily  without  going  through 
the  usual  tedious  process. 

When  the  rate  of  speed  is  low,  without  reference  to  the  form  of  the 
missile,  the  destruction  of  tissue  is  always  great,  provided  force 
enough  is  exerted  to  penetrate  the  skin.  There  is  greater  destruction 
of  bones  also,  and  much  greater  probability  of  lodgement.  We  will 
also  notice,  as  a  peculiar  feature  under  these  circumstances,  that  the 
destruction  of  tissue  is  more  wide-spread ;  it  is  not  only  in  the  imme- 
diate neighborhood  of  the  perforation,  but  the  bones  will  be  either 
comminuted  or  split  to  the  extremity,  and  the  soft  parts  will  be  more 
or  less  devitalized  for  a  long  distance. 

II.      SYMPTOMS. 

The  symptoms  of  gun  shot  injuries  will  depend  largely  upon  the 
circumstances  under  which  the  wound  is  received,  the  bodily  condi- 
tion of  the  sufferer,  and  the  nature  and  velocity  of  the  missile.  They 
may  be  arranged  in  two  groups,  primary  and  secondary. 

The  primary  symptoms  include  the  condition  of 

the  parts  immediately  after  the  receipt  of  the  wound, 

\  before  any  attempt  at  repair  is  made.    These  would 

be  the  character  of  the  wound  itself ;  shock ;  pain ; 

bleeding;  lodgement. 

(a).  The  wound  has  been  diagramatically  described 
by  Gross,  by  depicting  three  circles,  one  within 
Fig.  i.  the  other,  thus : 

The  inner  circle  represents  the  point  of  entrance ;  the  second  the 
point  of  contusion  or  devitalization;  the  third,  a  circle  of  inflamma- 
tion, with  a  normal  condition  outside  of  that.  When  the  perforation 
is  made  by  a  ball  at  a  high  rate  of  speed,  the  point  of  entrance  will 
permit  an  opening  less  in  size  than  the  ball ;  when  the  rate  of  speed  is 
lower,  it  is  often  somewhat  larger,  or  at  least  of  the  size  of  the  missile. 
The  edges  are  somewhat  inverted,  may  be  white  and  parchment-like, 
or  blue ;  the  former  from  rapid  penetration.  At  times  the  integument 
will  be  found  torn  in  two  or  more  triangular  flaps,  particularly  when 
the  velocity  is  not  excessive.  When  the  muzzle  of  the  weapon  has 
been  near  the  body,  the  skin  will  be  more  or  less  blackened,  and  if 
held  almost  in  contact,  the  wound  may  be  large  and  ragged. 

If  perforation  has  occurred,  the  wound  of  exit  assumes  many  char- 
acters according  to  circumstances.    When  no  bone  has  been  touched, 


GHJN-SHOT  WOUNDS.  81 

and  the  projectile  passes  through  at  a  high  rate  of  speed,  the  wound 
will  not  be  larger  than  that  of  entrance,  but  may  present  the  edges  a 
little  everted,  or  the  protrusion  of  small  particles  of  fat,  or  shreds  of 
tissue.  When  the  speed  is  low,  a  bone  has  been  pierced  or  fractured, 
or  particles  of  the  clothing  are  carried  before  it,  the  wound  will  be 
large  and  ragged,  and  the  torn  tissues  will  be  seen  hanging  out  in  con- 
siderable quantities. 

In  cannon  shot  injuries,  the  wound  does  not  differ  from  lacerated 
wounds  from  other  causes,  and  need  not  detain  us  further  than  to 
state,  that  the  rapidity  with  which  the  separation  of  the  part  is 
effected,  does  not  induce  such  extended  injury,  tearing  out  muscles 
and  tendons. 

(6).  Siwck  is  greater  or  less,  according  to  conditions  noted  else- 
where. Kemote  shock  is  the  rule  in  military  surgery,  but  as  the 
injury  is  somewhat  expected  in  the  majority  of  civil  cases,  or  at  least 
not  inflicted  under  the  same  state  of  excitement  as  occurs  in  the  heat 
of  battle,  immediate  shock  is  the  common  form.  Even  the  loss  of  a 
limb,  from  a  cannon  shot,  is  often  unconnected  with  shock,  while 
injury  to  the  viscera,  particularly  of  the  abdomen,  seems  to  induce 
shock  speedily,  even  when  trivial,  and  under  almost  any  circum- 
stances of  excitement  or  repose. 

(<••)•  Pain,  at  the  moment  of  infliction,  is  slight;  it  is  often  absent, 
or  likened  to  a  slight  blow.  It  is  proportionate  to  the  velocity  of  the 
missile,  however,  being  less  the  higher  the  speed.  In  the  majority 
of  cases  there  will  be  little  or  no  pain  until  after  or  during  reac- 
tion, but  in  cases  in  which  a  nerve  has  been  contused,  the  missile 
lodges  against  a  nerve,  or  a  bone  is  splintered  and  the  sharp  frag- 
ments are  driven  into  the  tissues,  pain  may  be  immediate  and  very 
severe.  The  structure  of  the  part  injured  will  also  much  modify  the 
pain.  In  highly  sensitive  tissues,  pain  must  be  a  prominent  and 
early  symptom.  So  also  when  bones  are  broken,  the  pain  is  usually 
greater  than  when  a  mere  flesh  wound  is  inflicted.  As  a  rule,  it  may 
be  said,  the  pain  in  these  injuries  is  not  at  all  proportionate  to  the 
extent  of  the  injury,  being  in  nearly  every  case  comparatively  trifling. 
The  point  of  the  greatest  pain  is  often  of  much  diagnostic  value. 
Thus  in  a  gun-shot  wound  of  the  hand,  at  my  University  clinic,  the 
ball  could  not  be  found  with  the  probe.  Great  pain  was  experienced 
at  the  base  of  the  first  phalanx  of  the  fourth  finger,  due  to  lodgement, 
it  was  supposed,  on  the  superficial  branch  of  the  ulnar  nerve.  From 
the  fact  that  both  sides  of  the  finger  were  equally  sensitive  to  pres- 
sure, it  was  decided  that  the  missle  would  be  found  resting  upon  this 
branch  at  or  near  its  point  of  division,  a  little  below  the  head  of  the 
metacarpal.  Notwithstanding  nothing  could  be  felt  through  the  integ- 
ument, and  the  ball  had  entered  the  other  side  of  the  hand  in  such  a 
direction,  according  to  the  history  — that  it  should  not  have  lodged  in 
that  position,  an  incision  was  made,  and  the  ball  at  once  cut  down 
upon  and  removed. 
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(d).  Haemorrhage  depends,  of  course,  upon  the  amount  of  arterial 
injury  sustained,  which  also  depends  upon  the  velocity  of  the  missile. 
As  said  earlier  large  arterial  trunks  were  very  rarely  cut  or  wounded 
in  battle,  but  frequently  in  cases  of  accidental  discharges  of  guns, 
etc.  In  civil  practice,  therefore,  we  should  expect  to  find  serious 
haemorrhage  the  rule,  but  such  is  not  the  case,  as  far  as  my  experience 
goes.  This  is  possibly  due  to  the  fact  that  the  majority  of  gun-shot 
wounds  in  civil  life  are  produced  by  pistol  shots,  of  small  calibre,  and 
propelled  by  a  small  charge  of  powder.  Still  at  close  range,  and  most 
of  these  are  thus  produced — there  should  be  velocity  and  force  enough 
to  cut  an  artery.  Beyond,  perhaps,  all  other  kinds  of  injury,  gun-shot 
wounds  are  liable  to  secondary  haemorrhage.  This  is  due  to  the 
character  of  the  injury,  contusion.  A  blood  vessel  may  be  grazed  by 
the  ball,  and  a  spot  devitalized,  which  soon  sloughs  out,  giving  rise  ta 
bleeding.  In  consulting  reports  of  army  surgeons  we  at  once  note  the 
small  number  of  cases  reported  with  large  vessels  wounded.  This  is 
accounted  for  on  the  ground  that  most  of  such  cases  terminate  fatally 
before  being  brought  to  the  notice  of  the  surgeon. 

(e).  Sloughing,  from  the  crushed  and  contused  nature  of  the  wound* 
is  a  constant  sequence  to  gun-shot  injuries,  and  is  greater  or  less  in 
inverse  ratio  to  the  velocity  of  the  missile.  This  usually  occurs,  that 
is  the  separation  of  the  dead  tissue — about  the  tenth  or  fifteenth  day, 
when  secondary  hsemorrhage  is  more  likely  to  occur.  An  artery  may 
be  completely  denuded,  and  no  haemorrhage  occur  at  the  time,  as  was 
shown  when  speaking  of  contused  and  lacerated  wounds — but  when 
the  torn  extremity  of  the  vessel  separates,  we  may  confidently  expect 
bleeding. 

(/).  Lodgement  of  the  ball,  as  already  said,  depends  upon  many  cir- 
cumstances, as  shape  of  the  missile,  velocity,  and  construction  of  the 
part  injured.  There  are  cases  in  which  there  is  but  a  wound  of 
entrance,  and  none  of  exit,  and  yet  no  ball  can  be  found.  This  may 
be  accounted  for  in  various  ways.  In  some  instances,  when  the 
speed  is  low,  a  shred  of  clothing  is  carried  before  the  ball,  which  on 
being  withdrawn  drags  the  ball  with  it.  There  are  other  cases,  in 
which  the  ball  rebounds,  and  is  thrown  out.  Others  again  in  which 
the  circuit  is  made  of  the  part,  under  the  skin,  and  the  ball  is  dis- 
charged from  the  wound  of  entrance.  Such  instances  are  not  common 
but  we  read  of  bullets  entering  the  neck,  deflected  by  the  cartilages  of 
the  larynx,  and  appearing  at  the  wound  of  entrance ;  encircling  the 
abdomen  in  the  same  way.  When  a  ball  enters  one  of  the  cavities, 
particularly  the  thorax  or  abdomen,  it  can  readily  drop  below  the  line 
of  entrance  and  escape  detection.  In  the  hand  and  foot,  nothing  is 
more  common  than  to  find  the  ball  concealed  among  the  tendons, 
between  the  long  bones,  or  buried  in  the  numerous  short  bones,  and 
entirely  elude  our  search.  This  will  be  referred  to  again,  however, 
when  speaking  of  the  treatment. 
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III.      CAUSES  OF  DEATH. 

The  causes  of  death  from  gun-shot  injury  may  be  arranged  under 
two  hea*ds,  viz.,  immediate  and  remote. 

(a).  Immediate  death,  occurring  directly  from  the  injury,  is  due  to 
the  division  or  opening  of  large  blood  vessels ;  division  or  wounding 
of  large  and  important  nerves,  or  nerve  centres ;  invading  important 
organs,  or  a  combination  of  all  these.  We  may  add  to  these,  particu- 
larly when  the  injury  is  by  cannon  shot,  shock. 

(b).  Remote  causes  of  death  are  various ;  pyaemia,  erysipelas,  hectic, 
tetanus,  etc.,  each  claiming  many  victims. 

The  duration  of  life,  when  grave  gun-shot  injuries  are  received,  is 
sometimes  remarkable.  A  case  is  mentioned  in  the  Report  of  the  Dub- 
lin Hospital  for  1875,  of  a  man  who  had  been  wounded  in  the  battle  of 
Salamanca  during  the  Peninsular  war,  and  lived  with  the  bullet  in  the 
right  ventricle  of  the  heart  nearly  forty  years!  The  case  of  Caruth, 
reported  by  my  friend  Prof.  J.  C.  Morgan,  (Hahn.  Month.  XI,  p.  192), 
in  which  the  patient  lived  months  with  a  large  pistol  ball  in  the  brain, 
(tentorium),  and  one  {Amer.  Horn.  Ob.s.,  VIII,  p.  313),  of  a  somewhat 
similar  character,  are  quite  instructive  reading.  The  celebrated 
tamping-iron  case,  and  others,  will  be  noted  in  the  chapter  on  the 
Head,  but  can  be  alluded  to  in  passing,  at  this  time,  to  illustrate  the 
exceeding  difficulty  in  forming  an  accurate  prognosis.  Other  cases, 
involving  wounds  of  other  regions.  Will  be  given  in  the  appropriate 
chapters,  but  at  this  time  it  is  necessary  to  notice  that  the  conse- 
quences of  such  injuries  are  very  various.  In  some  cases  the  ball  will 
become  encysted,  and  never  give  any  annoyance;  in  others,  when 
retained,  there  will  be  frequently  recurring  abscess,  closing  up  and 
breaking  open  again,  until  the  patient  succumbs  to  the  drain.  In 
others  the  ball  will  be  expelled  during  the  process  of  suppuration ; 
and  in  still  others  the  missile  will  enter  some  viscus,  by  a  process  of 
ulceration,  after  lying  in  contact  with  it  some  time.  One  such  case, 
of  much  practical  value,  is  reported  in  the  Medical  and  Surgical  His- 
tory of  the  War,  (Part  II,  Surg.  Vol..  p.  36) :    "  Private  Thos.  B.  B , 

was  wounded  at  Petersburgh,  March  25,  1865,  by  a  ball  which 
lodged  over  the  transverse  colon.  He  suffered  from  traumatic  peri- 
tonitis of  moderate  intensity ;  but  there  was  no  indication  of  penetra- 
tion of  the  bowel,  until  April  29,  when  after  an  attack  of  tormina 
with  tenesmus,  the  ball  passed  during  defecation.  In  this  case  it  is 
quite  probable  there  was  no  primary  lesion  of  the  gut,  and  that  the 
missile  made  its  way  into  the  intestinal  canal  by  ulcerative  absorp- 
tion. The  printed  history  closed  with  the  patient's  recovery,  and  dis- 
charge from  the  service  on  September  22, 1865." 

Another  consequence  of  lodgement  of  missiles,  with  preservation  of 
life,  is  persistent  neuralgia  or  neuritis,  either  from  the  irritation  from 
the  foreign  material,  or  cicatricial  tissue  involving  the  nerve.  Such 
a  condition,  however,  it  would  seem,  would  call  attention  to  the  exact 
point  of  lodgement,  and  allow  the  surgeon  to  extract. 
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Treatment.— In  an  ordinary  case  of  injury  of  this  character,  the 
first  consideration  is  to  find  the  missile,  if  it  has  lodged;  extract  it  if 
it  can  be  reached ;  and  to  ascertain  the  condition  of  the  parts  injured. 
This  supposes  a  case  with  slight  haemorrhage,  and  no  large  vessel 
wounded ;  under  other  circumstances,  the  bleeding  must  be  first  con- 
trolled, and  perhaps  the  shock  attended  to;  this  last  particularly,  if 
severe.  The  next  step  is  to  properly  dress  the  wound;  and  the  last 
t  >  promote  healing.    These  will  be  taken  up  in  order. 

(a).  Hcemorrhage,a,s  said  above,  is  usually  secondary,  but  may  be 
primary.  It  is  treated  as  haemorrhage  under  other  circumstances, 
but  a  repetition  of  a  former  caution  cannot  be  amiss.  Never  trust  to 
pressure,  styptics,  or  temporary  expedients,  but  securely  tie  the  ves- 
sel, both  at  the  proximal  and  distal  extremities.  During  the  exam- 
nation  of  the  wound  the  proximity  of  important  arterial  trunks  can 
be  estimated,  and  proper  precaution  taken  to  avert  or  control  subse- 
quent bleeding.  Thus  if  a  vessel  is  found  in  the  track  of  the  wound, 
the  presumption  is  that  it  has  been  contused,  and  it  would  be  good 
practice  to  throw  a  ligature  around  it,  by  enlarging  the  wound 
upwards,  or  in  the  cardiac  direction.  Should  the  vessel  not  project 
into  the  track  of  the  ball,  there  is  less  danger  of  bleeding,  but  caution 
and  prudence  demands  that  the  case  should  be  closely  watched,  and  a 
tourniquet  kept  at  band.  A  reference  to  the  reports  in  the  various 
publications  from  the  Surgeon  General's  office  will  satisfy  the  most 
superficial  reader  that  many  valuable  lives  are  lost  by  temporizing 
practice,  and  that  my  injunction  to  tie  all  bleeding  vessels  is  not  to  be 
disregarded. 

(&).  The  next  step  is  to  find  the  missile,  if  it  has  lodged,  or,  if  it  has 
passed  through  the  part,  explore  the  wound  to  determine  the  extent 
of  injury,  and  the  probabilities  of  life.  In  wounds  of  not  too  great 
depth  nothing  can  equal  the  efficacy  of  the  finger  as  a  probe.  Of 
course  in  deep  wounds,  or  those  made  with  balls  of  small  calibre,  the 
finger  cannot  be  used;  under  other  circumstances  it  will  not  only 
detect  the  ball  much  more  readily  than  any  other  form  of  probe,  but 
the  same  examination  will  give  an  accurate  conception  of  the  condi- 
tion of  the  parts,  particularly  as  to  fracture,  and  the  proximity  of 
blood-vessels.  In  cases  in  which  the  finger  is  not  available,  Nelatoms 
probe  should  be  used.  This  is  made  like  the  ordinary  bullet  probe,  of 
silver,  about  six  or  nine  inches  in  length,  but  terminates  in  a  button 
of  porcelain  which  is  readily  marked  by  the  leaden  missile  when 
brought  into  contact  with  it.  None  who  have  not  experienced  the 
difficulty  in  detecting  balls  situated  deeply  can  appreciate  the  value 
of  this  apparently  simple  instrument;  it  seems  to  answer  its  purpose 
fully  in  experienced  hands,  and  those  who  cannot  use  it  would  fail 
with  anything.  Much  harm  is  done  by  amateurs,  occasionally,  in 
searching  for  balls  with  small  probes.  One  case  now  occurs  to  me, 
in  which  a  rural  practitioner,  with  more  patience  than  discretion, 
spent  an  horn-  in  searching  for  a  pistol  ball  in  the  hand  with  an  ordin- 
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ary  probe  as  found  in  the  pocket  case.  The  result  was,  that  when 
brought  to  me  finally,  it  was  utterly  impossible  to  follow  the  course 
of  the  ball,  and  it  was  not  discovered.  It  is  true  that  it  is  a  very 
common  occurrence  to  fail  in  extracting  small  balls  from  the  hand, 
but  this  case  was  most  unnecessarily  complicated  by  the  injury  done 
to  the  tissues  with  the  small  probe.  The  result  of  the  probing  should 
give  definite  conceptions  of  the  extent  of  the  lesion,  and  determine 
the  question  of  amputation,  resection,  or  conservatism.  To  avoid 
unpleasant  or  dangerous  sequelae,  this  examination  must  be  so 
thorough  that  no  second  manipulation  will  be  called  for ;  the  less  the 
parts  are  handled,  the  better  condition  they  will  be  in  for  healing. 

(c).  The  ball  having  lodged,  and  its  position  determined,  the  ques- 
tion of  extraction  must  be  considered.  The  rule,  is,  I  take  it,  that 
when  a  ball  has  become  embedded  in  a  solid  part,  as  an  arm  or  leg,  or 
can  be  readily  detected  in  one  of  the  cavities,  it  should  be  removed. 
When  on  the  other  hand,  one  of  the  great  cavities  are  pierced,  and 
the  ball  is  not  found  at  once,  no  prolonged  attempt  should  be  made  to 
find  it,  as  more  injury  may  be  done  to  the  viscera  by  the  probe  than 
the  retention  of  the  missile.  Two  methods  of  extraction  are  prac- 
ticed, neither  of  which  can  be  exclusively  used,  viz.,  by  counter  punc- 
ture, and  through  the  wound  of  entrance.  The  former  is  to  be 
employed  where  the  ball  has  passed  entirely  through  a  part,  and  is- 
found  near  the  surface,  on  the  opposite  side  to  which  it  entered,  or 
when  circling  a  part  as  in  the  instances  given  earlier.  In  some  cases 
it  is  important  to  carefully  plan  the  line  of  incision  to  avoid  wound- 
ing blood  vessels,  but  in  most  cases,  the  missile  necessarily  lying 
quite  superficially,  no  such  caution  is  necessary.  When  the  ball  can 
be  reached  readily  through  the  wound  of  entrance,  it  can  be  removed 
by  almost  any  one  of  a  number  of  instruments.  The  most  generally 
useful  are  the  forceps  of  Thomasin,  such  as  are  found  in  nearly  every 
American  operating  case.  When  the  ball  is  embedded  in  bone,  or  in 
anyway  is  firmly  held,  the  screw,  scoop,  lever,  or  other  special  instru- 
ment must  be  employed.  It  is  perfectly  proper  to  enlarge  the  wound 
of  entrance,  for  the  extraction  of  projectiles,  but  for  this  purpose  only; 
not,  as  some  have  imagined,  for  the  purpose  of  improving  the  charac- 
ter of  the  wound  for  prompt  healing. 

It  must  not  be  forgotten  that  if  unusual  difficulty  is  experienced  in 
extracting  a  ball,  it  may  be  allowed  to  remain,  provided  it  is  not  in  a 
position  to  cause  suffering  or  danger  to  blood  vessels.  Instances  are 
numerous  of  recovery  and  long  continuance  of  life  with  balls  embeded 
in  important  organs;  a  few  such  have  already  been'  given,  but  the 
instances  are  so  numerous  that  time  and  space  need  not  be  consumed 
in  relating  them. 

(cZ).  Shock  does  not  demand  any  consideration  in  addition  to  that 
found  in  another  place.  It  is  only  necessary  to  mention  that  even 
when  no  shock  is  perceptible,  and  the  injury  is  grave,  Arnica  must  be 
given  to  modify  or  avert  secondary  collapse.    In  cases  in  which  shock 
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is  extreme,  attention  must  be  paid  to  it  at  once,  even  to  the  neglect  of 
bleeding;  the  existence  of  profound  shock  having  a  tendency  to 
lessen  haemorrhage,  it  will  be  sufficient  to  apply  a  tourniquet,  or  some 
temporary  appliance,  and  turn  the  undivided  attention  to  the  shock. 

(e).  Dressing  the  wound  comes  next  in  order,  and  is  usually  a  simple 
affair.  "When  limbs  are  carried  away,  or  extremely  crushed,  there 
can  only  be  an  amputation  performed,  which  had  better  be  made  pri- 
marily. When  the  bones  are  extensively  fractured,  large  blood 
vessels  and  nerves  injured,  and  the  soft  parts  extensively  torn  or 
crushed,  amputation  is  again  the  only  resource.  I  am  aware  that  the 
opinion  is  expressed  by  many  excellent  writers  that  even  under  such 
unfavorable  circumstances,  resection  or  the  expectant  plan  had  better 
be  preferred.  My  experience,  and  a  study  of  the  more  extended 
experience  of  others,  had  convinced  me  that  valuable  time  is  often 
lost  by  such  practices,  and  amputation  finally  became  imperative  only 
when  the  patient  is  reduced  to  almost  the  last  extremity.  This  is  so 
uniformly  the  case  that  I  feel  warranted  in  prescribing  amputation 
when  such  extensive  injuries  exist.  Resection,  partial  or  complete, 
is  to  be  performed  when  the  bones  are  comminuted  with  little,  if  any, 
damage  done  to  the  blood  vessels  or  nerves.  In  removing  fragments 
of  bone  I  deem  it  an  imperative  indication  to  remove  all  splinters, 
even  when  firmly  attached  at  one  extremity.  Such  fragments  of  bone 
are  sure  to  become  necrosed,  and  greatly  prolong  the  treatment.  The 
sole  question  therefore,  entering  into  the  case  of  a  severe  gun-shot 
injury,  as  to  amputation  or  resection,  is  the  amount  of  blood  supply 
and  uninterrupted  nerve  action ;  the  more  perfect  in  these  two  partic- 
ulars, the  stronger  the  indications  for  resection. 

When  an  attempt  is  made  to  save  the  limb,  and  there  is  no  fracture, 
the  part  (and  the  patient)  must  be  placed  in  the  most  comfortable  posi- 
tion •  if  there  be  but  a  wound  of  entrance,  as  much  as  possible  it 
should  be  kept  in  a  dependent  position,  or  at  least  in  such  a  position 
that  free,  uninterrupted  drainage  may  be  secured.  When  there  are 
two  wounds,  the  wound  of  exit  must  act  as  the  drain.  The  parts 
should  be  lightly  covered,  sufficient  to  prevent  the  admission  of  for- 
eign material,  either  atmospheric  or  otherwise,  —  and,  as  in  the  case 
of  all  wounds,  kept  dry.  All  foreign  material  should  be  carefully 
removed,  and  no  sutures,  tents,  or  even  adhesive  strips  employed. 
When  a  fracture  co-exists,  it  should  be  treated  as  an  ordinary  com- 
pound fracture,  not  forgetting  the  probability  of  sloughing  peculiar 
to  these  injuries. 

Some  of  the  "journals,  and  some  of  our  surgical  authors,  unfortu- 
nately, have  quoted  the  "  method  "  of  Dr.  Howard,  U.  S.  A.,  known 
as  "  hermetically  sealing  "  penetrating  wounds  of  the  thorax  and  abdo- 
men. The  doctor  had  the  fullest  opportunities  to  test  the  value  of  his 
theories  in  the  hospitals  of  the  late  war,  and  we  are  told  {Med.  and 
Surg.  Hist,  of  the  War,  Pt.  I,  Surgical  Vol.,  p.  497).  "  It  will  not  be  a 
work  of  supererogation,  or  an  unnecessary  occupation  of  space,  to 
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•show  conclusively  that  what  has  been  bruited  abroad  as  the  American 
Plan  of  treating  gun  shot  penetrating  wounds  of  the  chest,  was  fairly 
tested  during  the  war,  and  its  indiscriminate  application  found  to  be 
pernicious."  It  appears  from  the  records  of  cases  (loc  cit),  that  four- 
teen recovered  partially  or  completely ;  but,  per  contra,  there  were 
forty-two  deaths.  In  my  own  experience  I  have  attempted  to  treat 
three  cases  by  this  method,  and  in  each  of  them  failure  was  the  result. 
In  two  cases  in  which  it  was  attempted  for  wounds  of  the  hand,  the 
dressings  were  removed,  on  account  of  severe  pain,  on  the  fourth  day, 
and  immense  quantities  of  pus  were  discharged,  with  much  subse- 
quent delay  in  healing.  One  case,  however,  did  very  well  indeed,  and 
recovered  sooner  than  any  case  I  have  seen. 

Arnica  is  the  chief  remedy  in  gun-shot  injury,  but  the  symptoms 
that  may  arise  are  so  various,  being  febrile,  tetanic,  erysipelatous,  or 
pysemic,  that  no  complete  therapeusis  can  be  given  without  repeating 
much  that  has  already  been  written. 


VII.    POISONED    WOUNDS. 

A  poisoned  wound  is  one  in  which  poison  of  some  kind  has  beer* 
introduced  into  the  body,  with  no  reference  to  the  form  of  the  wound. 
Such  wounds  are  usually  punctured,  but  may  be  partly  incised.  The 
most  natural  division  of  the  subject  would  seem  to  be  into  :  1.  Intro- 
duction of  poison  of  a  chemical  nature.  2.  Venom  or  virus  from 
poisonous  reptiles  or  insects.  3.  Altered  secretions,  from  animals* 
inoccuous  under  normal  conditions.  4.  Introduction  of  septic  mate- 
rial. 

I.  With  very  few  exceptions  our  text-books,  and  even  much  larger 
works,  do  not  allude  to  poisoned  wounds  other  than  those  from  pois- 
onous or  rabid  animals.  Druitt  (p.  152),  speaks  of  the  effects  of 
various  kinds  of  poison  applied  to  the  tissue,  but  his  limits  will  not 
admit  of  extended  notice.  To  constitute  a  wound,  however,  there 
must  be  more  than  a  mere  contact  with  some  chemical  agent ;  we- 
must  have  an  introduction  of  the  irritant  into  the  blood  or  absorbents, 
through  a  wound.  Druitt  considers  these  agents  under  two  heads,, 
viz.,  "Those  which  produce  inflammation  of  the  animal  tissues 
through  their  tendency  to  decompose  them  chemically.  Secondly,  those 
which  operate  by  producing  violent  irritation,  but  which  have  no> 
power  of  causing  chemical  decomposition."  In  the  first  class  he 
includes  the  strong  mineral  and  vegetable  acids,  pure  alkalies  and 
their  carbonates,  and  such  salts  as  corrosive  sublimate,  nitrate  of 
silver,,  and  others.  In  the  second  class  he  places  acrid  plants,  and 
arsenic. 

The  effects  of  the  introduction  of  these  substances  varies  greatly ; 
in  all,  I  think,  the  immediate  effects  on  the  tissues  is  to  devitalize- 
them  to  a  greater  or  less  extent;  but  in  many  absorption  occurs,  and 
the  same  symptoms  are  developed  as  if  the  poison  were  taken  into  the 
stomach.  The  amount  of  hemorrhage  will  very  materially  influence 
the  degree  of  poisoning ;  in  incised  wounds,  with  free  bleeding,  the 
poison  will  either  be  carried  out  entirely,  or  its  effects  will  be  very 
feeble.  But  in  punctured  wounds,  particularly  when  made  with  small 
implements,  and  little  bleeding  occurs,  the  pathognomonic  symptom* 
will  be  correspondingly  intense.  It  is  unnecessary  to  give  at  length 
the  symptoms  produced  by  these  various  agents,  as  the  subject  is  more 
properly  a  toxicological  one ;  it  is  sufficient  to  note  that  the  same  anti- 
dotes are  to  be  employed  as  in  cases  of  poisoning  from  the  same  sub- 
stances when  taken  into  the  stomach.  Nevertheless  the  fact  must  not 
be  lost  sight  of  that  the  condition  of  the  patient,  at  the  time  of  the  re- 
ception of  the  injury,  may  greatly  modify  the  results.    Thus  great  in- 
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flammatory  action  will  induce  more  or  less  gangrene  or  ulceration,  and 
a  poorly  nourished,  cachectic  or  debilitated  subject  may  be  unable  to 
oppose  sufficient  resistance  to  the  morbid  action  to  confine  it  within 
its  original  limits.  The  part  injured  must  also  have  much  prognostic 
interest,  as  what  would  be  harmless  in  one  region  of  the  body,  would 
!>e  quite  the  reverse  in  another.  The  mucous  surfaces  of  the  pharynx, 
1  or  instance,  when  attacked  by  intense  inflammation,  will  often  place 
life  in  danger  from  the  purely  mechanical  impediment  to  respiration, 
as  well  as  the  serious  constitutional  disturbance  accompanying  such 
injuries.  Similar  accidents  to  the  eye  or  ear,  while  manifestly  expos- 
ing the  patient  to  permanent  loss  of  the  organ  or  function,  may  also 
induce  fatal  results,  partly  on  account  of  the  extremely  sensitive 
nature  of  the  tissues  invaded,  and  partly  from  their  proximity  to,  and 
connection  with  the  brain  and  its  meninges.  Apart  from  consider- 
ations such  as  these,  "  chemical  poisoning  "  has  little  surgical  signifi- 
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cance,  and  must  always  be  an  occurrence  of  extreme  rarity.  The 
application  of  strong  Sulphuric  or  Nitric  acid  to  the  integument  may 
produce  a  very  severe  injury,  but  in  no  surgical  sense  could  it  be  con- 
sidered a  wound,  ox,  at  all  events,  one  of  a  poisoned  character. 
Repeating,  therefore,  what  was  said  above,  that  the  treatment  of  such 
injuries  must  be  by  the  use  of  the  ordinary  chemical  antidote,  or  as 
would  be  indicated  in  burns  and  scalds,  this  portion  of  our  topic  can 
be  dismissed  from  further  consideration. 

II.  Envenomed  wounds,  the  typical  poisoned  wounds,  are  those 
made  by  the  fang  or  tooth  of  poisonous  reptiles  or  insects.  In  most 
instances  the  weapon  is  a  channelled  tooth,  or  its  analogue,  the  canal. 
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of  which  communicates  with  the  gland  secreting  the  venom,  which  is 
expelled  either  by  muscular  action,  or  the  compression  exerted  by 
the  pressure  of  the  fang. 

The  cut  on  opposite  page  will  give  a  fair  view  of  the  anatomy  of 
the  poison  apparatus,  and  serve  to  show  the  ground  for  the  doctrines 
as  to  probabilities  of  inocculation  to  be  given  later. 

The  fact  that  in  such  cases,  providing  the  poison  gland  or  sac  con- 
tains venom  at  the  time — the  poison  is  deposited  at  the  bottom  of  the 
wound,  and  that  the  passage  of  the  tooth  through  the  clothing  can 
have  no  effect  in  removing  the  poison,  is  the  one  distinguishing  fea- 
ture in  this  form  of  wound.  That  is,  that  poison  being  secreted,  inoc- 
culation certainly  follows  upon  the  wound,  with  what  effect  remains 
to  be  discussed. 

(a).  It  is  maintained  by  many  good  authorities,  notably  as  contained 
in  Circular  No.  3.  (p.  166)  of  the  War  Department— that  whatever  may 
be  said  of  the  poison  of  the  venomous  serpents  of  the  East  Indies  and 
other  tropical  countries,  the  crotalus  of  the  United  States  rarely,  if 
ever,  induces  the  death  of  a  mammal  as  large  as  man,  at  least  from 
the  direct  effect  of  the  poison. "  In  a  treatise  such  as  this,  it  is  mani- 
festly impossible  to  enter  into  details  when  a  question  of  such  magni- 
tude is  considered,  and  the  student  is  referred  to  the  various  articles 
by  Dr.  S.  Weir  Mitchell,  Smithsonian  Contributions,  1861  ;N.A.  Med  • 
and  Chir.  Review, March,  1861;  (and  various  numbers  of  the  Am.  Jour. 
Med.  Sciences);  Higgins  Ophidians;  and  the  Thanophidia  of  India. 
Before  giving  the  symptoms  as  occurring  in  a  snake-bite,  which  seem 
to  vary  mostly  in  intensity  and  rapidity  of  succession,  it  will  be  neces 
sary  to  enquire  what  are  the  conditions  which  favor  poisoning,  or 
which  would  give  a  presumption  of  poisoning. 

1.  The  time  of  the  year  according  to  the  best  authorities,  should 
always  be  taken  into  consideration  in  estimating  the  probability  of 
poisoning,  as  in  the  case  of  the  crotalus,  at  leasts — there  are  times  in 
which  no  ill-effects,  or  at  all  events  very  trifling  will  follow  snake-bites. 
In  the  season  when  the  snake  changes  its  skin,  according  to  Higgins, 
whilst  the  venom  seems  to  be  more  profuse,  and  the  snake  is  easily 
irritated  so  that  it  strikes  at  every  noise  or  motion  in  its  vicinity, 
experiment  has  shown  that  the  poison  is  much  less  potent ;  as  a  matter 
ot  therapeutic  interest,  shortly  to  be  considered,  the  gall  is  found  at 
the  sam?  time  to  have  become  sweetish.  Hence  the  injection  of  poi- 
son at  such  times  must  induce  less  danger  to  life  than  at  others. 
When  the  rutting  season  comes  on,  probably  in  August  or  September 
—the  snake,  particularly  the  male,  is  more  vicious,  and  the  venomous 
nature  of  the  poison  greatly  increased. 

2.  It  has  been  observed  by  all  observers,  I  think,  that  when  a  snake 
has  struck  an  object  more  than  once,  each  succeeding  stroke  exhibits 
a  diminished  quantity  of  venom,  and  finally  an  entire  exhaustion.  It 
is  manifest,  therefore,  that  should  a  serpent  bite  an  individual  after 
iiaving  made  many  strokes  at  other  objects,  as  a  stick,  or  a  dog,  etc.. 
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the  probabilities  of  serious  injection  of  venom  are  much  diminished, 
and  the  prognosis  correspondingly  hopeful. 

3.  It  has  been  shown  that  the  part  bitten  must  receive  due  attention 
in  estimating  the  probabilities  as  to  poisoning,  or  at  least  the  severity 
and  gravity  of  the  accident.  It  would  be  manifestly  more  serious 
when  the  wound  is  inflicted  on  a  highly  sensitive  part  (as  the  eye), 
than  other  parts  not  so  highly  organized.  In  cases  of  dog  bites',  as 
will  be  seen  elsewhere,  the  passage  of  the  tooth  through  the  clothing 
frequently  wipes  off  the  poison ;  in  the  case  of  snake-bites  this  cannot 
occur,  as  the  vonom  passes  into  the  bottom  of  the  wound  through  the 
channelled  fang,  and  is  not  on  the  exterior  of  the  weapon  at  all.  The 
sole  significance,  therefore,  as  to  the  part  bitten,  depends  upon  its 
organization.  Wounds  of  the  extremities  will  be  generally  less  fatal 
than  those  of  the  trunk,  and  those  of  the  face  more  so  than  either. 
Even  should  the  cause  of  death  be  found  other  than  the  specific 
nature  of  the  virus,  the  proximity  to  the  centers  of  life,  brain,  lungs, 
heart,  etc.,  must  greatly  complicate  the  matter. 

4.  The  distance  of  the  spring,  has  been  thought  b>  some  to  exercise 
much  influence  on  the  injection  of  poison.  Thus  when  the  fang  is 
perfectly  erect,  the  axis  of  the  channel  is  continuous  with  that  of  the 
poison  duct,  and  its  impingment  on  the  object  struck  simply  forces 
out  the  poison  in  a  direct  line.  This  complete  erection  is  supposed  to 
be  calculated  for  a  distance  equal  to  one-half  the  length  of  the  snake. 
When  an  object  struck  is  at  a  greater  distance,  the  fang  is  thrown  for- 
wards, and  the  axis  consequently  is  at  a  greater  or  less  angle  to  that 
of  the  duct,  and  the  duct  is  itself  compressed  by  the  blow,  so  that  the 
passage  of  the  virus  is  impeded.  At  a  less  distance,  it  is  said,  the 
fang  is  but  partially  erect,  and  either  no  wound  is  made  by  the  con- 
vex border  of  the  fang  striking  the  part,  or  the  same  condition  exists 
as  when  thrown  too  much  forward,  and  no  poison  is  ejected.  Hence,  if 
these  statements  are  true,  a  snake  six  feet  long  can  only  positively 
inject  venom  at  a  distance  of  three  feet,  or  but  little  over  or  under 
that  distance.  I  am  free  to  confess  that  these  latter  conditions  are 
strenuously  denied  any  value  by  many  familiar  with  serpents,  and  I 
can  offer  no  corroboration  myself ;  there  is  a  strong  possibility  of  there 
being  true,  however,  as  those  being  familiar  with  serpents  in  India 
vouch  for  its  correctness.  At  all  events,  until  disproved  by  competent 
testimony,  I  shall  continue  to  consider  it  a  question  in  forming  a 
prognosis. 

5.  Finally,  the  condition  of  the  patient  must  receive  due  attention. 
As  far  as  my  knowledge  extends,  in  every  fatal  case  of  bite  from  the 
rattlesnake,  or  other  varieties  of  snakes  in  this  country,  the  sufferer 
was  either  notably  debilitated,  from  some  cause,  or  addicted  to  a 
habit  of  intemperance.  Unquestionably  there  may  be  instances  in 
which  peculiar  and  accidental  departures  from  the  standard  of  health 
may  render  an  individual  susceptible  to  such  influences  at  one  time, 
when  the  same  accident  at  other  times  would  not  produce  any  notable 
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discomfort.  However,  this  may  be,  it  seems  that  the  rule  is,  that 
there  should  be  some  constant  and  habitual  adynamia,  and  that  result- 
ing from  alcoholism  seems  to  more  especially  expose  the  victim  to 
danger  of  a  fatal  result. 

Prom  a  consideration  of  the  foregoing  paragraphs,  it  is  evident  that 
much  caution  must  be  exercised  in  determining  whether  a  victim  of 
snake-bite  is  poisoned  or  not,  without  reference  to  the  degree  of  infec- 
tion. Unless  these  conditions  are  all  fulfilled,  i.  e.,  bitten  in  the  rut- 
ting season,  on  a  sensitive  part,  without  previous  exhaustion  of  venom 
in  the  serpent,  the  distance  of  the  spring  of  the  serpent  not  over  one. 
half  its  length,  and  a  somewhat  debilitated  condition  of  the  sufferer — 
we  are  warranted,  I  think,  in  considering  the  fact  of  inocculation 
extremely  doubtful. 

Let  us  next  consider  the  nature  or  the  poison.  The  venom  is  essen- 
tially analagous  to,  if  not  identical  with  the  parotid  secretion;  but  there 
is  a  noteworthy  variation  from  the  composition  of  that  fluid  in  mam- 
mals and  warm-blooded  animals  generally.  In  the  latter,  the  reaction 
is  usually,  if  not  always,  alkaline;  while  the  venom  of  the  viper  family 
is  neutral,  that  of  almost  all  others  is  markedly  acid.  Careful  analysis 
made  by  competent  students,  does  not  show,  to  our  perfect  satisfac- 
tion, any  constant  difference  between  the  ordinary  parotid  secretion 
and  snake  venom;  an  albuminoid,  in  the  case  of  the  rattlesnake 
kuown  as  crotaline, — has  been  rather  suspected  than  demonstrated , 
and  Dr.  Mitchell  refers  to  it  as  an  ''organic  molecule."  According 
to  Higglns.  our  latest  authority,  the  composition  of  crotalus  venom  is- 
about  as  follows  :  "It  is  insoluble  in  sulphuric  and  hydrochloric  acids,, 
which  only  reduce  it  to  a  liquid  paste.  In  nitric  acid  it  acquires  a 
yellowish  tinge,  otherwise  it  appears  to  be  affected  identically  with 
that  of  the  two  former.  Vegetable  acids,  alkalies  and  oils,  do  not  dis- 
solve it;  when  heated  it  does  not  melt,  but  swells  up  and  becomes 
thick;  placed  in  contact  with  flame  it  does  not  ignite."  (Ophidians, 
p.  119).  Quoting  from  the  analysis  of  Mitchell,  he  gives  the  follow- 
ing as  the  qualitative  analysis : 

"  1.    An  albuminoid  body,  called  Crotaline,  not  coagulable  by  heat 
at  212°  Fahr. 
"  2.    An  albuminoid  compound,  coagulable  at  212°. 
k'  3.    A  coloring  matter,  and  an  undetermined  substance;  both  sol- 
uble in  alcohol. 
kt  4..    A  trace  of  fatty  matters. 
"  5.    Salts,  chlorides,  and  phosphates. 

The  color  of  the  venom  varied  from  pale  emerald  green,  to  oranqey 
and  straw  color."  The  venomous  properties  were  retained  for  an 
indefinite  time,  when  dried  but  kept  excluded  from  the  air,  and  after 
weeks,  or  even  months,  little  loss,  if  any,  in  this  respect,  was  observed 
upon  inocculating  animals. 

The  effects  of  the  poison, fwhen  properly  introduced,  are  shown  in  two 
groups  of  symptoms,  local  and  constitutional,  varying  in  intensity,. 
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duration,  result,  and  various  sequelae  with  varying  circumstances.  It 
is  supposed  that  the  actual  nature  of  the  venom  does  not  differ  mate- 
rially in  the  different  species  of  snake,  but  the  very  fatal  nature  of 
snake  wounds  in  tropical  countries  is  attributed  to  the  size  of  the 
snake,  and  the  climactic  influences  on  both  serpents  and  men.  In 
all  cases  the  most  marked  result  will  be,  fluidity  of  the  blood,  and 
gralually  weakening  cardiac  action.  Whether  the  action  of  the 
poison  is  first  expended  on  the  blood,  which  thus  loses  its  proper  stim- 
ulating effects  on  the  nerve  centres,  and  thence  communicated  to  the 
blood,  are  questions  still  unanswered,  and  apparently  unanswerable. 
It  is  a  matter  of  some  moment  to  settle  the  question,  as  the  question 
of  therapeutics  is  directly  related  thereto,  as  many  who  accept  the 
former,  demonstrate  the  condition  to  be  one  of  septicaemia,  with  little 
reference  to  any  specific  nature  of  the  poison  itself.  If  I  correctly 
read,  Mr.  Poland,  (Holmes'1  Surg.,  I,  680),  inclines  to  this  opinion, 
and  it  can  be  seen  at  a  glance  that  the  conditions  to  be  fulfilled,  in 
this  case,  are  widely  different  than  if  the  opposite  conditions  are 
recognized.  That  a  change  is  effected  in  the  blood,  we  must  admit, 
none  can  deny,  but  whether  it  is  primary,  from  contact  with  the 
poison,  or  secondary,  from  nervous  influences,  cannot  yet  be  told. 
The  change  in  the  red  blood  corpuscles  have  been  denied  by  observers 
of  a  few  years  ago,  but  more  recently  it  is  stoutly  affirrqed  that  the 
margins  of  the  discs  are  found  serrated,  and  indicate  the  specific 
nature  of  the  poison.  Dr.  Haynes,  (Med.  Advance,  VI,  481)  made  a 
large  number  of  experiments,  on  over  two  hundred  animals,  and  thus 
describes  the  appearance  of  the  blood :  "Most  of  the  red  corpuscles  of 
the  blood  were  changed  in  their  shape  and  character,  and  the  serum 
crystalized  in  a  very  peculiar  form;  the  white  corpuscles  normal." 
In  a  letter  to  me,  he  states  the  serrated  character  was  quite  distinct. 
At  all  events,  the  blood  is  fluid,  and  dark,  and  the  haemorrhage  from 
the  wound  is  continuous.  Haynes,  (I.  c),  states  that  in  all  cases  the 
wound  in  his  animals  was  very  minute,  could  not  be  recognized  from 
the  outside,  but  other  reporters  did  not  so  observe.  In  all  of  the 
former  experiments,  the  doctor  speaks  of  one  of  the  earlier  symptoms 
being  a  dragging  of  the  hind  legs,  and  in  his  own  case,  (from  acci- 
dental poisoning),  he  found  difficulty  in  locomotion,  as  in  locomotor 
ataxia.  Perhaps  no  mere  recitation  of  symptoms  can  be  as  useful  as 
the  transcription  of  actual  clinical  reports ;  I  am  further  impelled  to 
do  this  from  observing  the  great  disparity  between  the  symptoms  as 
given  by  Mr.  Poland,  (I.  a),  and  those  found  in  cases  occurring  in 
actual  practice.  Before  doing  so,  attention  must  be  called  to  the 
fact,  that  there  are  three  schools,  in  reference  to  the  nature  of  snake 
poison;  one  claims  a  specific  toxical  effect;  another  the  establish- 
ment of  septicaemia ;  and  a  third,  the  establishment  of  tetanus.  The 
probabilities  seem  to  be;  as  stated  by  Surg.  Otis,  (Circular  Xo.  3,  p. 
166),  that  while  there  is  unquestionably  a  specific  toxical  property,  the 
amount  can  scarcely  be  dangerous  to  the  life  of  large  mammals  in 
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this  country,  and  that  the  other  conditions,  one  or  both,  mnst  be 
added  to  place  the  sufferer  in  danger  of  death. 

In  Circular  No.  3,  of  the  War  Department,  (p.  164,  Case  No.  388), 
will  be  found  the  following :  "  Private  Theodore  E.  Turner,  Troop  Dr 
Fourth  Cavalry,  aged  twerjty-nine  years,  was  bitten  by  a  rattlesnake 
at  Fort  Concho,  Texas,  June  27, 1866.  The  bite  opening  the  phalan- 
geal joint  of  the  left  thumb,  caused  violent  inflammation.  Chronic 
inflammation  ensued,  which  resulted  in  the  destruction  of  the  joint. 
On  January  23, 1869,  the  patient  was  admitted  to  the  post  hospital  at 
Austin,  Texas,  at  which  time  the  joint  was  swollen  and  exquisitely 
painful  on  the  slightest  motion,  the  anterior  and  left  lateral  ligament 
being  destroyed  by  ulceration.  The  patient  was  feverish,  unable  to 
sleep  from  pain,  and  desirous  of  having  the  thumb  amputated.  On 
the  date  of  admission  the  medical  officer  in  charge  administered 
Ether,  and  amputated  the  thumb  above  the  phalangeal  articulation  by 
the  circular  method.  There  was  very  little  haemorrhage,  and  that 
little  was  suppressed  by  torsion  of  the  arteries.  The  dressing  was 
made  with  adhesive  straps,  Carbolic  acid  and  oil.  The  pain  ceased, 
the  appetite  improved,  and  the  patient  slept  well.  The  wound  healed 
by  January  30, 1869,  and  the  man  was  soon  afterwards  returned  to 
duty.1' 

Here  was  a  case  in  which  all  the  conditions  were  fulfilled  requisite 
to  set  up  fatal  symptoms;  yet,  from  some  cause,  the  recovery  was 
good,  and  the  manifestations  were  purely  local.  JLet  us  now  consider 
another  case,  non-fatal,  in  which  the  poison  seems  to  have  fully 
developed  its  action. 

Higgins,  (Ophidians,  p.  112),  relates  the  following  case,  which  I 
have  condensed  from  the  original :  Man  wounded  in  the  finger  of 
one  hand,  by  a  large  crotalus  (cascabella)  in  Brazil.  Swelling  of  the 
hand,  with  bleeding  from  the  wound,  came  on  at  once,  with  pain  in 
hand  extending  up  into  the  wrist.  One  hour  later,  hand  greatly 
swollen,  with  feeling  of  coldness;  coldness  of  the  lower  extremities; 
pulse  from  110  to  140,  accelerating  at  intervals.  Fullness  in  jugulars, 
in  throat,  and  nape  of  neck;  blurred  vision;  crawling  sensation  on 
face.  Half  an  hour  later,  pain  in  hand  and  arm  to  elbow,  with 
oedema;  full  feeling  in  the  whole  body ;  tremors  and  shaking  in  whole 
body;  difficult  to  move  the  lips;  drowsiness;  feeling  of  constriction 
in  the  throat;  the  whole  arm  very  painful,  and  greatly  swollen.  Feels 
cold,  wants  to  be  covered ;  pain  in  oesophagus,  extending  to  stomach 
and  abdomen.  Difficult  to  speak ;  swallows  with  difficulty ;  anxiety ; 
copious  sweat  on  the  chest;  epistaxis;  groans  and  moaning;  great 
anxiety.  Face  flushed;  blood  from  a  pustule  in  the  arm  pit;  unbear- 
able pains  in  the  thorax,  and  great  prostration.  Great  pain  in  the 
whole  body,  salivation,  and  slight  delirium.  Profuse  urination; 
tenacious,  dark  colored  saliva.    After  nine  hours,  sleep  and  recovery. 

In  fatal  cases,  or  those  of  greater  severity,  the  same  symptoms  are 
noted,  but  in  a  more  aggravated  form,  particularly  the  haemorrhages, 
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which  occur  from  every  outlet  of  the  body  (sometimes  seems  to  be 
through  the  unbroken  integument),  and  the  swelling.  This  latter 
commences  soon  after  the  bite,  in  the  near  neighborhood  of  the 
wound,  is  hard,  dark,  becoming  mottled  later,  and  proceeds  parri 
passu  with  the  increase  in  the  intensity  of  the  symptoms. 

The  cases  just  alluded  to,  go  to  show  that  the  sequela?  are  not 
always  due  to  the  toxical  properties  of  the  venom.  Thus  in  the  first 
case  a  period  of  two  years  and  six  months  elapsed  before  the  condi- 
tion of  the  injured  part  called  for  active  treatment.  The  presumption 
in  this  case  is,  that  some  dyscrasia  favored  the  destructive  process, 
which  followed  upon  the  injury  done  the  tissues  of  the  part  rather 
than  any  poisonous  action.  The  second  case,  on  the  other  hand, 
seems  to  give  a  purely  toxical  picture,  and  no  mention  is  made  of 
sequela?.  Still  the  nature  of  the  wound  would  sufficiently  account  for 
the  merely  local  symptoms,  which  do  not  materially  differ  from  those 
following  punctured  wounds. 

A  fatal  case  is  given  on  page  165  (Circular  No.  3),  in  which  thirty- 
four  days  elapsed,  after  the  bite,  before  death  closed  the  scene,  and 
with  few  if  any  of  the  traditional  phenomena.  In  fact  a  careful  read- 
ing of  a  number  of  cases,  fatal  and  non-fatal,  has  shown  such  an 
utter  lack  in  uniformity,  in  this  particular,  that  it  ceases  to  be  a 
matter  of  wonder  that  doubt  should  exist  as  to  the  specific  character 
of  the  snake  venom. 

The  treatment  of  snake  wounds  is  nearly  as  much  a  matter  of 
controversy,  as  the  nature  of  the  injury.  Everything  to  the  time  of 
Higgins,  has  failed,  and  some  so-called  antidotes  seem  to  have  had 
the  effect  to  place  the  patients  in  greater  danger  than  they  would 
have  been  without  it.  While  I  do  not  believe  that  death  is  a  frequent 
consequence  upon  snake  bites,  yet  there  can  be  no  question  that  there 
are  notable  poisonous  effects,  and  a  remedy  is  called  for  to  prevent  or 
modify  suffering  at  least.  Of  all  the  measures  known  to  science,  it 
would  seem  that  our  choice  must  lie  between  two,  each  of  which  has 
been  amply  verified,  and  rarely  fail  when  used  as  laid  down  by  the 
authorities.  These  are  the  serpent  gall,  introduced  by  Higgins;  and 
Iodine,  successfully  employed  by  Dr.  Haynes,  of  Indianapolis. 

Gait. — As  some  of  my  readers  may  not  have  access  to  Higgins' 
work,  [  transcribe  from  pages  209-10,  (Ophidians),  the  mode  of  prepar- 
ation and  administration:  "-Proportion,  one  drop  of  pure  gall  to  ten 
drops  of  as  pure  alcohol,  or  high  wines,  or  spirits  of  wine,  as  can  be 
procured.  The  mixture  must  be  thoroughly  shaken,  and  allowed  to 
stand  a  couple  of  days,  when  a  lead  colored  sediment  will  have 
deposited  itself;  the  supernatent  liquid  can  be  poured  off  carefully 
into  a  perfectly  clean,  new  vial,  using  a  bit  of  sponge  in  the  neck  of  a 
small  funnel  to  filter  it,  when  it  is  ready  for  use.  Never  mix  galls  of 
different  species.  *  *  *  *  For  all  ordinary  cases  of  bites,  five  or 
ten  drops  of  prepared  gall  (selecting,  if  possible,  that  of  the  kind  caus- 
ing the  bite),  in  half  a  tumbler  full  of  water,  well  mixed,  to  adminis- 
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ter  a  tablespoonful  of  the  mixture  every  five,  ten,  fifteen,  or  twenty 
minutes,  according  to  the  violence  of  the  symptoms,  and  varying  the 
dose,  according  to  the  age,  sex,  condition,  and  susceptibility  of  the 
patient,  will  afford  entire  relief.  *  *  *  *  I  invariably  make  a 
deep  cruciform  incision  in  the  wound  with  a  lancet,  and  bathe  the 
limb  in  water  as  hot  as  can  be  borne,  into  which  I  pour  a  few  drops  of 
prepared  gall.  When  the  blood  flows  a  bright  red  (and  not  before)  a 
small  pellet  of  cotton  or  sponge,  saturated  with  the  gall  (prepared), 
applied  to  the  wound  and  secured  with  a  bandage,  will  stop  the  flow 
of  blood,  unless  a  large  vein  or  artery  is  punctured  with  the  fang ;  in 
this  case  cauterization  is  necessary."  The  doctor  has  treated  fifty 
cases  with  success  in  this  manner. 

It  was  said  earlier,  that  during  the  changing  of  the  skin  the  poison 
became  less  virulent  and  the  gall  less  bitter.  When  the  colors  on  the 
new  skin  come  out  clearly,  the  gall  becomes  bitter  again,  and  poison 
active.  Hence  we  can  learn  two  lessons,  one,  that  there  is  some  rela- 
tion between  the  two  secretions,  and  that  gall  prepared  when  the 
change  is  in  progress  will  not  possess  antidotal  properties. 

Iodine. —  Dr.  Haynes  writes  me  that  his  first  knowledge  of  this 
drug,  as  an  antidote  to  snake  poison,  came  to  him  from  a  forgotten 
source,  but  in  the  Medical  Advance,  (Vol.  VI,  p.  485),  he  gives  the 
result  in  two  cases  in  which  the  curative  effect  was  prompt  and  per- 
manent. The  first  was  a  cat  who  had  eaten  some  of  the  flesh  of  a  rat 
dying  from  snake  poison,  and  had  progressed  so  far  towards  death 
that  the  breathing  was  abdominal,  and  the  hind  legs  were  paralyzed ; 
five  drops  of  strong  tincture  were  injected  subcutaneously,  and 
improvement  commenced  in  an  hour.  Fifty-two  hours  had  elapsed 
since  the  poisoning  before  Iodine  was  given.  The  second  case  was 
himself.  Poisoned  blood,  from  a  subject  of  the  experiment,  was 
absorbed  through  a  wound.  The  finger  was  enormously  swollen, 
wrist  and  forearm  as  well,  breathing  oppressed,  and  legs  heavy.  Six 
drops  of  iodine  tincture  in  one  third  of  a  glass  of  water,  relieved 
entirely  in  two  hours.  A  rat  and  kitten  were  poisoned,  treated  in  the 
same  manner,  and  fully  recovered. 

(a).  Insects  are  quite  generally  capable  of  inducing  poisoned  wounds, 
but  the  extent  of  the  morbid  action,  the  virulence,  and  even  the 
injection  of  actual  poison,  is  much  exaggerated.  Tarantulas,  centi- 
pedes, scorpions,  wasps,  hornets,  and  bees,  do  unquestionably  secrete 
poison,  but  in  the  large  majority  of  instances  the  effects  are  exceed- 
ingly evanescent,  and  even  in  the  commencement  induce  very  trivial 
symptoms.  Slight  swelling,  redness,  and  severe  pain  is  the  common 
local  manifestation,  and  unless  a  number  of  insects  make  an  attack 
simultaneously,  the  effects  soon  cease,  and  no  sequelae  remain.  The 
only  exception  to  this  is  when  the  sting  is  inflicted  on  an  exceedingly 
sensitive  part,  as  the  eye,  or  fauces,  when  death  has  occasionly  ensued. 
There  is  reason  to  suppose  that  the  virus  secreted  by  insects,  if  it  may 
be  called  such  —  is  a  simple  irritant. 
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Ammonia,  heat,  or  cold  water  is  all  that  need  be  used  in  most 
instances,;  when  a  person  is  stung  by  a  number  of  bees  or  wasps, 
much  relief  has  been  experienced  from  plastering  the  parts  with 
fresh  mud.  Apis,  Rhus,  or  Pulsatilla,  may  be  used,  when  the  indica- 
tions correspond.  When  in  South  America  and  the  West  Indies,  a 
number  of  years  ago,  I  observed  that  the  stings  of  the  scorpion,  centi- 
pede, tarantula,  and  the  minute  chiga,  were  uniformly  treated  by 
applications  of  tobacco,  moistened  by  saliva  or  water.  In  some 
instances,  at  least  as  far  as  bees  are  concerned ,  the  insect  leaves  the 
sting  in  the  wound,  and  this  should  be  removed  as  a  matter  of  course. 
In  short,  as  a  matter  of  fact — such  injuries,  while  sufficiently  annoy- 
ing, are  too  trifling  to  call  for  surgical  attention,  unless  they  are 
extensive  or  inflicted  on  sensitive  parts.  When  the  fauces  are  stung 
the  great  danger  is  from  swelling  and  occlusion  of  the  glottis.  If 
Apis  does  not  give  relief,  no  hesitancy  should  be  practiced  in  reliev- 
ing it  by  incision. 

III.     FROM  ALTERED  SECRETIONS. 

Whilst  several  morbid  secretions,  or  normal  secretions  which  become 
so  by  some  diseased  action— are  capable  of  inoculating  the  human 
subject,  and  inducing  specific  effects,  many  of  them,  such  as  glanders, 
and  syphilis  —  do  not  properly  fall  under  the  head  of  poisoned 
wounds,  and  some  of  them  are  not  purely  surgical  affections.  The 
only  morbid  condition,  induced  by  a  wound,  that  would  naturally 
claim  attention  at  this  place,  is  hydrophobia,  and  to  that  I  shall 
confine  my  remarks. 

Hydrophobia,  is  a  term  meaning  '"fear  of  water,"  and  is  applied  to  a 
morbid  condition  in  man,  induced  by  inoculation  with  virus  from  a 
dog  suffering  from  rabies.  As  the  dread  of  water  is  not  a  constant 
symptom,  objection  has  been  urged  to  the  retention  of  this  word,  and 
many  offered  as  a  substitute ;  still  the  cases  in  which  this  prominent 
symptom  is  wanting  are  so  few,  and  it  has  been  so  long  in  use,  there 
seems  as  good  warrant  for  its  continued  use  as  many  other  nosolog- 
ical terms  that  are  employed  without  q  uestion.  It  has  been  thought 
best  to  follow,  to  some  extent,  the  arrangement  of  the  subject  as  pre- 
sented by  Mr.  Poland,  (Holmes'  Syst.  of  Surg.,  I,  p.  684),  it  being  by 
far  the  most  systematic  article  of  any  not  found  in  a  special  treatise, 
although  the  works  of  Yotjatt,  Trolliet,  and  the  article  in  Cop- 
land's Medical  Dictionary  are  more  elaborate. 

(a).  The  first  question  demanding  consideration  is,  was  the  dog  mad? 
It  would  seem  easy  to  answer  the  question,  but  a  reference  to  the 
statements  of  Youatt,  Gant,  Virchow,  and  others  will  at  once  dis- 
pel this  illusion.  Youatt  [Canine  Madness)  says  as  follows  :  "  The 
disease  manifests  itself  under  two  forms.  The  furious  form,  charac- 
terized by  augmented  activity  of  the  sensorial  and  locomotive  systems, 
a  disposition  to  bite,  and  a  continued  peculiar  bark.  The  animal 
becomes  altered  in  habits  and  disposition,  has  a  disposition  to  lick  or 


98  SURGICAL    EMERGENCIES. 

carry  inedible  substances,  is  restless  and  snaps  in  the  air,  but  is  still 
obedient  and  attached.  Soon  there  is  loss  of  appetite  and  the  pres- 
ence of  thirst,  the  mouth  and  tongue  swollen;  the  eyes  red,  dull,  and 
half  closed ;  the  skin  of  the  forehead  wrinkled ;  the  coat  rough  and 
staring;  the  gait  unsteady  and  staggering;  there  is  a  periodic  dispo- 
sition to  bite,  the  animal  in  approaching  is  often  quiet  and  friendly, 
and  then  snaps;  latterly  there  is  paralysis  of  the  extremities;  the 
breathing  and  deglutition  becomes  affected  by  spasms ;  the  external 
surface  irritable,  and  the  sensorial  functions  increased  in  activity  and 
perverted ;  convulsions  may  occur.  These  symptoms  are  paroxysmal, 
they  remit  and  intermit,  and  are  often  excited  by  sight,  hearing,  and 
touch." 

"The  sullen  form  is  characterized  by  shyness  and  depression,  in 
which  there  is  no  disposition  to  bite,  and  no  fear  of  fluids.  The  dog 
appears  to  be  unusually  quiet,  is  melancholy,  and  has  depression  of 
spirits;  although  he  has  no  fear  of  water  he  does  not  drink ;  he  makes 
no  attempt  to  bite,  and  seems  haggard  and  suspicious,  avoiding 
society  and  refusing  food.  The  breathing  is  labored,  and  the  bark  is 
harsh,  rough,  and  altered  in  tone;  the  mouth  is  open  from  the  drop- 
ping of  the  jaw;  the  tongue  protrudes,  and  the  saliva  is  constantly 
flowing.  The  breathing  soon  becomes  more  difficult  and  laborious; 
there  are  tremors  and  vomiting,  and  convulsions." 

Virchow  (Text  Book  on  Pathology,  I,  p.  344),  does  not  follow  this 
arrangement,  although  the  symptoms  are  quite  similar.  He  considers 
that  in  each  case  of  hydrophobia  there  are  three  well  marked  stages, 
vi?.,  melancholic,  irritable  and  paralytic;  and  that  the  account  of 
You att,  given  above,  represents  three  stages  rather  than  two  forms 
of  the  disease.  This,  I  believe,  is  now  quite  generally  admitted. 
Gant,  ( Practice  of  Surgery,  p.  226),  who  has  given  the  subject  much 
attention,  adheres  to  the  doctrine  of  Yirchow,  and  speaks  as  follows  : 
"  Rarely  is  the  rabid  state  any  approach  to  the  popular  notion  of  a 
'mad'  dog.  No  wild  excitement  appears,  no  savage  tendency  to 
bite,  and  certainly  no  dread  of  water,  so  remarkable  in  the  human 
subject.  Rather  will  suspicion  be  aroused  on  ascertaining  that  the 
animal  evinces  only  some  strange  departure  from  its  usual  habits  and 
manner."  The  symptoms  are  then  given,  following  quite  closely  the 
doctrine  of  Virchow.  It  will  remain  for  works  on  veterinary  prac- 
tice to  give  details  of  the  malady  in  dogs,  it  will  be  sufficient  for  our 
purpose  to  simply  give  the  conditions  to  be  fulfilled  to  set  the  question 
of  rabies  at  rest. 

(&).  The  predisposing  causes  of  hydrophobia,  are  not,  as  formerly  sup- 
posed, climactic  and  degree  of  temperature,  which  might  induce 
rabies  in  the  dog,  but  the  "  dog  supply."  All  times  of  year,  all  degrees 
of  heat,  and  all  parts  of  the  world  seem  to  present  the  same  history* 
and  wherever  dogs  are  found,  there  are  the  inhabitants  exposed  to 
hydrophobia,  and  in  some  direct  proportion  to  the  number  of  these 
animals.    The  same  is  true  of  auimals  of  the  feline  race,  more  partic- 
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ularlyin  the  wild  state;  the  wolf ,  polecat,  and  others,  are  quite  fre- 
quently found  affected  with  rabies,  but  the  want  of  intimate  relations 
with  man  prevents  hydrophobia  being  of  common  occurrence.  With 
this  exception  neither  age,  sex,  race,  bodily  condition,  or  social  posi- 
tion offers  any  exemption.  The  exciting  cause,  however,  is  accurately 
defined,  and  is  the  introduction  of  the  virus  into  the  body  of  man.  A 
wound  is  not  essential  to  induce  inoculation,  the  contact  of  the  virus 
with  a  surface  capable  of  absorption  is  all  that  is  required. 

(c).  Of  the  nature  of  the  poison  but  little  is  known.  That  it  is  "  more 
volatile  and  less  active"  than  many  other  morbid  secretions,  is  well 
established  by  many  instances.  A  number  of  persons  have  been 
bitten  by  the  same  animal,  as  is  related  by  Hunter,  and  only  one  or 
two  subsequently  had  hydrophobia  ;  in  one  instance  twenty  were 
bitten,  and  all  escaped  save  one.  As  a  rule,  Dased  upon  a  large 
number  of  cases,  about  one-fourth  of  all  the  persons  bitten  develop 
the  disease.  A  distinguishing  feature  is,  and  one  that  seems  to  be 
so  well  established  that  I  fail  to  rind  a  solitary  exception  to  the  rule — 
that  while  the  disease  is  readily  communicated  from  animals  toman, 
or  from  man  to  animals,  in  some  instances  —  it  is  not  communicable 
from  man  to  man.  The  popular  fear,  therefore,  of  injury  from  attend- 
ance on  those  suffering  from  hydrophobia,  is  groundless,  and  the 
extension  of  this  knowledge  would  be  beneficial,  as  it  would  have  a 
tendency  to  secure  better  care  of  the  sufferers  in  ignorant  communi- 
ties, where,  it  is  said,  the  poor  victim  is  sometimes  locked  up  in  his 
room,  and  shunned  by  all. 

Examination  of  the  secretions  of  rabies  and  hydrophobia,  has 
hitherto  failed  to  detect  any  specific  recognizable  element,  and  it  is 
undoubtedly  a  chemical  change  in  the  salivary  secretion.  Some  have 
claimed  that  the  saliva  was  itself  inocuous,  the  frothy,  substance 
driven  out  of  the  bronchi  being  the  infecting  agent.  Whatever  it 
may  be,  certain  it  is  that  the  poison  is  contained  in  the  salivary  secre- 
tion, as  extended  experiments  by  Trolliet,  Majendi  and  others,  has 
conclusively  shown  that  none  of  the  other  secretions  have  infecting 
powers. 

{d).  Perhaps  there  is  no  morbid  condition  in  the  whole  catalogue  of 
diseases,  that  has  excited  more  animated  controversv  as  to  the  pathol- 
ogy than  hydrophobia.  The  fact  that  the  latency  of  the  poison  proves 
that  there  is  not. capillary  absorption;  the  absence  of  all  glandular 
irritations,  shows  that  the  lymphatics  are  not  at  fault ;  and  so,  unlike 
all  other  morbid  action  from  poison,  whether  animal  or  vegetable, 
there  are  no  local  lesions  discoverable  before  death,  and  for  that 
matter  very  few  afterwards.  That  the  medulla  is  primarily  and 
chiefly  the  originator  ot  the  phenomena,  none  can  doubt ;  from  thence 
the  neighboring  nerves  are  affected,  until  a  condition  of  general 
hypersesthesia  is  established.  Until  more  is  known  of  the  nature  of 
the  poison  itself,  speculation  seems  vain  as  to  the  exact  pathology. 
According  to  Poland  {Holmes,''  I,  693),  it  has  been  variously  cousid- 
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ered  a  form  of  continued  fever ;  an  inflammatory  affection ;  blood 
changes;  purely  symptomatic,  e.  g.,  of  urinary  irritations,  carbuncle, 
etc.;  others  as  tetanus  pure  and  simple;  whilst  a  few,  have  utterly 
denied  its  existence,  "  and  attribute  the  symptoms  and  effects  to 
imagination."  Hering,  (Domestic  Pract.)  speaks  of  a  vesicle  under 
the  tongue  as  indicative  of  exhaustion  of  the  morbid  action,  but  it 
appears  that  it  was  observed  as  early  as  1820,  and  again  in  1821,  and 
occurred  in  all  cases  of  hydrophobia.  There  are  two  kinds  des- 
scribed,  the  crystaline,  and  the  opaque;  the  latter  occurred  in  all 
cases,  at  an  advanced  stage  of  the  disease,  whilst  the  former  were 
oftener  seen  in  the  latent  stage  and  not  constant.  Hering  in  speak- 
ing of  the  cure  of  hydrophobia  by  "radiated  heat,"  alludes  to  this 
latter  form  as  following  his  treatment,  and  lays  great  stress  on  their 
being  opened,  as  a  necessary  step  in  the  prophylactic  measures.  It 
is  certain,  however,  that  we  yet  know  little  of  the  real  meaning  of 
the  vesicles,  but  are  justified  in  supposing  they  represent  different 
stages  in  the  same  process,  and  an  essential  feature  of  the  disease.  " 

(e).  Let  us  now  consider  the  course  of,  andsymptoms  of,  the  disease 
as  it  occurs  in  man.  One  of  the  most  remarkable  features  in  this 
most  distressing  disease,  is  the  prolonged  stage  of  incubation.  As 
said  above,  this  one  fact  serves  to  throw  apparently  impenetrable  ob- 
scurity about  the  exact  pathology.  The  length  of  this  latency,  also,  by 
throwing  the  sufferer  off  his  guard,  and  perhaps  deceiving  the  surgeon, 
not  only  renders  prophylaxis  uncertain,  that  it  throws  doubts  about 
the  efficacy  of  measures  taken,  but  discourages  attempts  from  the 
apparent  want  of  adequate  demand  for  it.  This  is  rendered  more 
particularly  forcible,  when  we  recall  the  fact  that  but  about  one  in 
four  of  those  bitten  develop  hydrophobia  at  all.  The  duration  of  the 
period  of  latency  varies  greatly;  the  ordinary  period  is  from  six 
to  seven  weeks,  but  the  observations  of  Thamhayn,  (Holmes,''  I.  695), 
in  a  total  of  220  cases,  gives  the  large  number  (47)  as  occurring  prior 
to  four  weeks,  80  from  four  to  seven  weeks,  and  others  varying  from 
2  in  three  days,  to  6  in  five  months,  and  even  one  each  after  four  and 
five  years  and  six  months  respectively !  Poland  speaks  of  rare 
instances,  (ibid)  where  12  years  has  elapsed,  but  it  would  seem  that 
there  must  be  doubt  attaching  to  such  a  record.  At  all  events,  during 
this  stage  the  wound  heals  entirely,  and  no  untoward  symptoms  arise, 
having  the  tendency  to  dismiss  all  fear  from  the  mind  of  the  patient, 
until  the  premonitory  symptoms  are  felt. 

After  this  interval  of  uncertain  duration,  the  patient  will  complain 
of  uneasiness,  a  feeling  of  being  unwell  with  no  pronounced  symp- 
toms. He  will  become  restless,  complains  of  loss  of  appetite;  as  the 
case  progresses,  chills  and  flushes  of  heat,  sore  throat,  and  stiffness  of 
the  neck  as  in  the  case  of  tetanus.  General  excitement  then  comes 
on,  with  high  fever,  headache,  and  nausea.  Some  observers  attach 
much  importance  to  the  conditions  of  the  scar,  in  this  stage,  but  in 
ninety-five  cases  (ibid  688)  it  was  normal,  and  unchanged  in  sixty-six. 
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Even  when  painful,  sensitive,  or  altered  in  color,  in  all  but  four 
instances,  the  surrounding  parts  were  perfectly  normal.  There  may 
be  pain,  which  will  be  severe  and  shooting  up  towards  the  chest,  but 
the  prevailing  character  of  the  symptoms  will  be  melancholy  and 
anxiety,  with  a  gradually  increasing  general  hyperesthesia.  Sleep  is 
disturbed,  the  patient  starting  frequently  in  affright,  and  the  disturb- 
ance seems  to  be  more  mental  than  physical.  In  119  cases  (ibid)  the 
duration  of  this  stage  was  from  two  hours  to  several  weeks;  the 
larger  number  continued  between  twelve  to  twenty-four  hours,  (or  81 
cases),  but  ten  continued  three  days. 

These  premonitory  symptoms  gradually  merge  into  the  second,  or 
convulsive  stage,  which  is  chiefly  characterized  by  an  increase  in  the 
severity  of  the  symptoms,  with  dread  of  water,  and  utter  inability  to 
swallow  it ;  accummulation  of  tough  saliva ;  excessive  hyperesthesia 
of  the  surface,  even  currents  of  air,  a  fly,  or  a  ray  of  light  being  suffi- 
cient to  bring  on  renewal  of  the  spasms.  The  chest  feels  painfully 
constricted,  the  throat  painful,  dry,  and  constricted,  and  the  extreme 
mental  agitation  and  excitement  combine  to  "  make  the  sick  room  a 
chamber  of  horrors."  Soon  hallucinations  and  violent  delirium  set 
in,  the  spasms  increase  in  severity,  and  death  usually  closes  the  scene. 
Gross,  (Surg.,  I,  p.  40y),  says  :  "The  countenance  has  a  haggard  and 
distressed  appearance,  horror  and  anxiety  being  depicted  on  every 
feature.  The  pupils  are  dilated,  and  the  eyes  have  a  wild,  glaring 
expres?ion,  the  tongue  is  dry  and  parched ;  the  voice  is  harsh  and 
shrill,  almost  like  that  of  a  dog ;  the  respiration  is  short  and  panting  ; 
more  or  less  delirium  is  present,  often  amounting  to  complete  mania ; 
the  strength  is  much  impaired ;  and  the  pulse,  small  and  feeble,  beats 
from  one  hundred  and  thirty  to  one  hundred  and  sixty  a  minute." 
Death  usually  takes  place  either  from  suffocation,  or  exhaustion. 
The  larger  number  of  cases  terminate,  when  fatal,  in  from  twenty- 
four  to  thirty-six  hours;  some  have  run  through  all  the  stages  in 
twelve  hours,  and  some  have  continued  in  the  second  stage  seven 
days. 

It  is  said  that  hydrophobia  gan  hardly  be  confounded  with  any 
other  disease,  but  in  some  respects  the  poisoning  of  strychnia,  and 
tetanus  bear  a  very  close  resemblance,  and  it  will  often  need  close 
and  careful  scrutiny,  and  a  rigid  examination  into  the  supposed  anam- 
nesis, to  determine  the  matter.  As  to  the  poisoning  of  strychnia,  it 
has  long  seemed  to  be  next  to  impossible  for  a  medical  man  to  accu- 
rately differentiate  from  tetanus,  in  the  absence  of  any  information 
as  to  the  cause  of  the  paroxysm ;  the  resemblance  to  tetanus  is  so 
exact,  that  our  nearest  similimum  for  tetanic  convulsions  is  strychnia. 
For  our  present  purpose,  therefore,  we  will  simply  draw  a  comparison 
between  tetanus  and  hydrophobia,  using,  for  that  end,  the  excellent 
table  by  Mr.  Poland,  (Holmes'  Syst.  of  Surg.,  I.  p.  323). 
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Tetanus. 

Spasms  of  muscles  more  continued; 
less  remitting1  and  never  intermitting. 
Constant  rigidity  of  the  muscles  of  the 
jaw,  becoming  gradually  fixed  and 
closed;  tonic  spasms. 

Cause,  exposure  to  cold,  or  wound, 
rarely  from  the  bite  of  an  animal,  and  it 
generally  occurs  soon  after  the  injury. 

The  bite  of  a  tetanic  animal  does  not 
produce  tetanus. 

Countenance  tetanic;  drawing  up  of 
the  nose;  wrinkling  of  the  forehead; 
angles  of  the  mouth  drawn  toward  the 
cheek  bone,  presenting  a  frightful  rims 
sardonicus.  There  is  an  expression  of 
pain,  but  the  eyes  are  natural. 

No  great  thirst,  and  in  general  no 
great  aversion  to  fluids,  administered  in 
small  quantities;  rarely  any  discharge 
of  saliva. 


Hydrophobia. 

Spasm  of  muscles  of  brief  duration; 
if  not  voluntary  at  least  temporary,  and 
will  cease  to  exist  during  intervals  of 
rest  and  quietude,  the  jaw  being  relaxed, 
and  opening  and  shutting  readily.  The 
epasms  are  clonic. 

Cause,  the  bite  of  a  rabid  animal,  and 
it  rarely  appears  before  the  30th  day. 

The  bite  of  hydrophobic  animals  must 
have  communicated  the  disease,  when 
it  exists. 

Countenance  hydrophobic  ;  an  expres- 
sion of  excitement,  fearful  distress,  and 
peculiar  restlessness  never  to  be  for- 
gotten ;  occasionally  frightfully  con- 
vulsed ;  eyes  bright  and  glistening,  but 
at  times  suffused. 

Thirst  and  aversion  to  fluids  character- 
istic ;  even  the  sight  or  noise  of  fluids 
induces  paroxysms ;  with  frequent  and 
viscid  discharges  of  saliva ;  efforts  to 
disengage  it  inducing  barking  and  vom- 
iting. 

Vomiting  and  gastric  pains  general. 

Mind  subject  to  rabid  impulse  and 
numberless  deviations,  passing  to  de- 
lirium. 

No  authentic  case  of  recovery. 

Intolerant  sensibility  of  surface  and 
organs  of  sense. 

Of  course  the  paragraph  referring  to  curability  is  purely  a  quotation, 
viewed  from  our  standpoint,  however  true  it  may  be  otherwise  ;  with 
this  exception  the  comparison  will  serve  two  purposes,  to  show  at 
once  the  dissimilarity,  and  the  remarkable  similarity  of  the  two  dis- 
eases. 

(f).  As  to  post  mortem  appearances.  I  can  simply  repeat  what  has 
been  said  by  every  writer  on  the  subject,  viz,  that  they  are  indefinite, 
often  no  morbid  condition  can  be  detected.  Gross,  and  others,  give 
numerous  instances  in  which  careful  and  painstaking  dissection  has 
been  made,  every  tissue  minutely  examined,  and  the  various  secre- 
tions placed  in  the  test  tube  and  under  the  microscope,  yet  nothing 
abnormal  could  be  detected,  or  at  all  events  sufficient  abnormality  to 
account  for  death. 

Treatment. — It  having  never  fallen  to  my  lot  to  treat,  or  even  see 
a  case  of  unquestioned  hydrophobia,  I  am  compelled  to  resort  to  the 
experience  of  others  in  presenting  the  question  of  treatment.  It  is 
astonishiug  to  find  so  little  of  clinical  experience  reported  by  our 


Vomiting  and  gastric  pain  rare. 
Mind  generally  clear  to  the  last. 


Recovery  in  idiopathic  forms. 
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known  surgeons,  and  so  much  by  those  who  are  not  supposed  to 
possess  peculiar  opportunities.  Helmuth  (p.  338)  mentions  two 
cases,  each  of  which  died ;  Fkanklin  appears  to  have  seen  none,  or 
at  least  does  not  report  any.  On  looking  over  our  periodical  liter- 
ature, I  am  impelled  to  repeat  what  was  once  thought  a  hasty  expres- 
sion, viz,  cures  of  undoubted  cases  of  hydrophobia  are  so  rare,  as  to 
warrant  the  belief  in  its  actual  incurability.  Nevertheless  there  are 
a  few  cases  of  unquestioned  authenticity,  which  were  cured  with  one 
of  a  very  small  list  of  remedies.  From  a  consideration  of  these,  it 
would  seem  that  we  must  look  for  the  similar  in  either  Bellad.,  liyos., 
Lach.  or  Stram.,  and  possibly  Xantkium  spin. 

It  will  not  be  sufficient  to  rely  entirely  upon  remedies,  however,  as 
many  conditions  will  arise  which  a  failure  to  recognize  would  much  ag- 
gravate the  paroxysms.  Thus  the  extreme  hypersensitiveness,  in  which 
the  least  noise,  sudden  movement,  current  of  air,  the  touch  of  a  fly, 
shaking  the  bed,  and  the  like,  excite  spasms,  would  at  once  suggest 
care  to  avoid  such  disturbing  influences.  The  horror  of  water  is  due 
to  the  pain  and  spasms  caused  on  attempting  to  swallow  it,  and  the 
sight,  or  sound,  of  running  water  —  should  be  avoided  also,  as  it  sug- 
gests the  suffering  caused  by  drinking.  It  is  evident  that  as  the  fre- 
quent recurrence  of  the  spasms  wears  out  the  patient,  and  may  fre- 
quently be  considered  the  sole  cause  of  death,  much  discretion  and 
foresight  will  be  demanded  of  the  surgeon,  in  addition  to  ability  to 
select  and  apply  the  appropriate  remedy.  Putting  the  patient  in  a  hot 
bath  or  a  vapor  bath  has  been  spoken  of  as  curative. 

Notwithstanding  the  great  auihority  of  Hbring,  I  am  compelled 
to  discourage  the  use  of  prophylactics,  whether  radiated  heat,  or 
what  not.  In  cases  of  so-called  hydrophobia,  in  which  the  malady 
was  developed  a  few  hours  after  the  bite,  the  presumption  is  very 
strong  that  there  is  no  hydrophobia  present.  The  condition  is  either 
oue  of  tetanus,  or  hysteria.  Excision,  cautery,  ligation,  suction,  etc., 
are  valueless ;  the  nature  of  the  accident,  and  the  peculiar  latency  of 
the  poison  forbids  any  hope  of  immunity  from  such  measures.  We 
can  only  exert  ourselves  to  dispel  the  fear  from  the  mind  of  the 
patient,  and  fortify  ourselves  for  the  trying  ordeal  through  which  we 
may  be  called  upon  to  pass. 

The  leading  indications  for  the  remedies  are  as  follows : 

Belladonna. — The  prominent  indication  for  this  remedy  is  tearful- 
ness, desire  to  escape.  The  eyes  are  red,  sparkling  and  prominent; 
the  face  is  bloated  and  dark  red ;  the  pulse  is  high  and  strong,  and 
the  mouth  filled  with  tough  adherent  saliva.  An  analysis  of  the 
symptoms  will  exhibit  a  remarkably  close  resemblance  between  the 
pathogenesis  and  the  disease.  Dr.  Adams  (Ohio  Med.  and  Surg.  Hep., 
V.  92)  records  a  cure,  in  a  woman  of  forty-three,  in  which  the  disease 
was  said  to  be  contracted  from  her  husband  without  any  wound !  the 
symptom  leading  to  Bell.,  was  the  extreme  fright,  with  "  holding  fast 
to  the  bed  to  keep  from  flying  out  through  the  top  of  the  house."    In 


104  SURGICAL    EMERGENCIES. 

a  case  recorded  by  Dr.  Owens  (Med.  Ad.  V.  637),  of  undoubted 
authenticity,  Bellad.,  chiefly,  but  other  remedies  as  indicated,  pro- 
duced a  cure.  The  recurrence  of  spasms  took  place  about  once  in 
every  nine  or  eleven  days,  from  May  to  December,  when  they  finally 
ceased. 

Hyoscyamus  —  The  predominant  characteristic  is  combativeness, 
with  furious  mania.  The  convulsions  are  permanent  (tonic),  particu- 
larly affecting  the  extremities ;  face  bluish  red ;  tendency  to  sleep, 
disturbed  by  starting,  anxious  visions  and  dreams ;  constant  delirium, 
even  when  spasms  are  abated.  Attempts  to  strike  and  bite  the 
bystanders;  great  sexual  [excitement,  in  both  sexes,  with  lascivious 
and  indecent  actions. 

Lachesis—  The  chief  indication  is  the  excessive  hypersesthesia,  in 
which  the  lightest  touch  suffices  to  renew  the  spasms.  Somnolency,  • 
awaking  from  frequent  sleep  with  renewal  of  the  spasms.  Face  dis- 
torted, and  dark  colored,  and  spasms  more  clonic  than  tonic.  Spasms 
are  ushered  in  with  shrieks.  In  the  Transactions  of  the  Philadelphia 
County  Society  {Halm.  Month.,  VII T,  p.  438),  Dr.  Toothaker  states- 
that  he  cured  a  case  of  hydrophobia  with  Lack.,  in  one  day. 

Stramonium.—  The  leading  characteristic  is  continuousness,  and 
renewal  or  aggravation  of  the  spasms  by  bright  light,  or  flashing  of 
light,  or  indeed  any  glistening  object.  The  delirium  is  violent,  so 
much  so  that  the  patient  must  be  held  to  prevent  hurting  himself  or 
others.  The  spasms  are  both  tonic  and  clonic,  or  tonic  in  general, 
and  clonic  in  particular  muscles  or  sets  of  muscles.  It  is  said  that  a 
popular  and  successful  treatment  of  the  disease  in  China,  is  to  give 
tStram.,  strong  enough  to  produce  delirium,  when  the  hydrophobic 
symptoms  pass  away,  and  do  not  return.  Dr.  J.  C.  Morgan,  (Hahn. 
Month.  VIII,  438)  mentions  a  case  cured  with  this  drug,  in  drop  doses. 
Xanthium  spinosum. —  {Hahn.  Month.,  XII,  530).  A  Dr.  Gryzmal, 
of  the  Russian  Province  of  Podolien,  reports  a  certain  infallible  cure, 
in  all  cases  in  which  this  remedy  is  given  before  the  "  state  of  frenzy." 
He  has  had  equally  good  results  in  the  treatment  of  canine  rabies. 
He  claims  to  be  able  to  fortify  his  assertion  with  one  hundred  clinical 
reports.  The  dose  is  laid  down  as  three  ounces  in  twenty-four  hours, 
and  continued  for  four  weeks. 

Whilst  other  remedies,  as  Cantharis,  Arsenicum,  etc..  have  been 
theoretically  prescribed  by  many  of  our  writers,  I  have  reason  to 
believe  that  if  a  cure  can  be  attained  at  all,  it  will  be  with  one  of  these 
just  mentioned.  Electricity,  in  all  forms,  has  been  tried  without 
avail;  alcohol,  ammonia,  and  radiated  heat,  have  each  failed  uni- 
formly when  applied  in  practice.  In  a  case  of  suspected  hydrophobia, 
from  inoculation  by  the  sputa  from  a  patient,  a  Dr.  Btjissom,  [Raite's 
An.  Bee,  1870,  p.  308)  tried  to  commit  suicide  by  smothering  himself 
in  a  vapor  bath,  but  instead  cured  himself!  "When  the  heat  reached 
57  Centigrade,  all  the  symptoms  disappeared  as  if  by  magic, and  never 
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returned.    He  reports  that  he  has  attended  more  than  eighty  persons 
bitten  by  mad  dogs,  and  saved  all  by  the  hot  bath." 

In  closing  this  lengthy  and  somewhat  unsatisfactory  essay,  I  must 
repeat  what  has  been  said  before,  that  all  attempts  at  prophylaxis  are 
useless,  as  we  have  no  guarantee  that  the  bitten  person  had  been 
inoculated,  or  if  he  has  that  he  would  ever  develop  the  disease.  In 
the  instances  recorded  where  prophylaxis  failed,  we  are  justified  in 
presuming  that  the  patients  were  inoculated,  and  where  it  succeeded, 
that  they  would  have  escaped  anyway. 

IV.  INTRODUCTION  OF  SEPTIC  POISON. 

These  wounds  are  those  in  which  some  septic  material  is  intro- 
duced, either  putrifying  animal  substances,  or  some  of  the  products 
of  decomposition.  The  commoner  form  are  those  made  by  pricking 
or  cutting  the  fingers  while  engaged  in  dissection.  As  is  the  case 
with  most  poisoned  wounds  the  certainty  of  infection  is  in  relation  to 
the  extent  of  the  wound  and  the  amount  of  haemorrhage ;  hence  pricks 
with  a  needle,  tenaculum,  hooks,  or  sharp  spiculse  of  bone,  are  more 
dangerous  than  free  incisions  with  more  or  less  copious  bleeding. 
From  the  necessarily  limited  experience  I  have  had,  it  would  seem 
that  there  are  two  varieties  of  dissecting  wound,  as  these  injuries  are 
commonly  called  —  one  in  which  the  morbid  symptoms  are  due  to 
inoculation  with  a  specific  virus,  and  the  other  from  ordinary  septic 
poisoning.  In  the  first,  it  has  been  observed,  that  the  poison  is  unique, 
something  that  cannot  be  detected  or  demonstrated,  and  supposed  to 
be  generated  in  the  act  of  dying.  Certainly  the  danger  from  such 
wounds  diminishes  with  the  length  of  time  which  has  elapsed  since 
death;  the  "older  the  subject"  the  greater  the  immunity.  It  was  at 
one  time  supposed  that  syphilis,  erysipelas,  scarlatina,  variola,  etc., 
were  communicated  in  this  way,  but  it  is  now  generally  taught  that 
such  is  not  the  case.  While  bodies  of  those  who  have  died  from  cer- 
tain malignant  diseases,  are  certainly  frequently  found  to  inoculate 
tliose  who  wound  themselves  in  their  dissection,  it  is  not  inoculation 
with  the  specific  disease ;  the  effects  are  the  same,  modified  somewhat 
by  the  individual  peculiarities,  in  all  cases.  Erysipelas,  the  advanced 
stages  of  syphilis,  peritonitis,  and  carcinoma  of  the  liver  are  particu- 
larly favorable  to  septic  poisoning,  but  very  frequently  the  bodies  of 
those  who  have  died  from  other  causes  much  less  malignant,  or  even 
from  accident  while  in  full  health,  will  induce  as  severe  symptoms  as 
those  mentioned. 

The  inoculation  with  poison,  whatever  it  may  be,  is  soon  followed 
by  symptoms  of  infection.  Usually  within  six  hours  there  will  be 
smarting  and  pain  in  the  wound,  which  will  look  red  and  swollen, 
and  red  streaks  will  run  up  the  arm,  in  the  course  of  the  lymphatics* 
The  finger  will  swell,  and  become  hot ;  soon  the  hand  will  swell,  and 
the  whole  arm  will  become  involved.  The  swelling  is  firm,  in  most 
instances,  dark  red  in  color,  and  the  pain  may  be  of  any  degree,  from 
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a  slight  burning  to  the  most  severe  and  agonizing  character.  The 
pulse  will  become  quick  and  hard,  temperature  elevated  a  degree  or 
more,  and  general  fever  and  discomfort.  In  severe  cases  there  may 
be  delirium.  This  stage  may  continue  for  ten  or  twelve  hours,  and 
be  succeeded  by  exhaustion,  and  typhoid,  or  even  typhus  symptoms. 
The  whole  course  is  usually  run  in  from  three  to  five  days,  and  when 
the  termination  is  not  in  death,  boils,  carbuncles,  or  phagadenic 
sloughing  may  occur.  It  is  not  often,  fortunately,  that  such  injuries 
are  fatal,  but  cases  are  recorded  in  which  death  has  ensued  in  eighteen 
hours. 

Certain  precaution  should  be  had,  at  all  times,  to  avoid  exposure  to 
such  danger,  but  some  individuals,  owing  to  peculiar  idiosyncrasies — 
develop  the  symptoms  from  the  least  provocation.  In  making  dissec- 
tions of  subjects  that  might  promise  danger  of  this  kind,  any  abrasion 
of  the  fingers  or  hand  should  be  covered  with  collodion,  or  the  whole 
hand  smeared  with  carbolized  oil.  Those  who  are  particularly  sus- 
ceptible, should  even  wear  thin  rubber  gloves.  Extreme  caution 
should  be  used  to  avoid  pricking  or  wounding  the  fingers,  but  should 
the  accident  happen,  with  a  clean  knife  at  once  enlarge  the  puncture, 
and  apply  some  active  caustic,  such  as  acid  nitrate  of  mercury,  strong 
sulphuric  or  nitric  acid,  or  even  the  actual  cautery;  the  nitrate  of 
silver  will  be  useless,  as  it  cauterizes  very  superficially.  The  hands 
must  then  be  thoroughly  cleansed,  and  remedies  given  at  frequent 
intervals,  until  all  danger  has  passed.  As  a  constant  remedy  in  the 
early  stages,  before  much  swelling  occurs,  Arsen.  must  be  used,  in 
doses  as  often  as  once  in  half  an  hour.  If  swelling  comes  on,  the 
lymphatics  are  engorged,  and  the  color  is  red  or  dark  red,  Bhus  tox. 
may  be  given,  but  not  if  Arsen.  is  doing  good.  Should  the  swelling 
become  blackish  or  livid,  hard,  and  pain  excessive,  Lachesis  is  indi- 
cated. In  cases  in  which  the  later  stages  are  developed,  and  typhoid 
symptoms  come  on,  the  treatment  must  be  as  in  simple  typhoid  fever. 

The  second  variety  of  dissecting  wound,  in  which  the  symptoms  are 
due  to  ordinary  septic  inoculation,  the  invasion  is  slower,  the  course 
of  the  disease  is  more  protracted,  and  the  symptoms  of  much  less 
severity.  These  circumstances,  however,  do  not  in  any  sense  detract 
from  the  danger,  indeed  many  consider  that  the  case  is  much  more 
serious.  The  symptoms  are  about  as  already  given,  but  it  will  often 
be  twenty-four,  hours  before  symptoms  of  infection  are  manifest. 

The  treatment  is  the  same,  Arsenic  taking  the  first  rank  among  the 
remedies.  In  one  case  in  which  the  patient  was  much  prostrated, 
cold,  covered  with  a  clammy  perspiration,  and  sighing  respiration  was 
marked,  a  cure  was  effected  with  Carbo  veg. 

There  are  a  few  cases  in  which  the  glauds  in  the  axilla  are  primarily 
affected,  suppuration  being  established  without  any  symptoms  at  the 
point  of  injury.  In  others,  pyaemia  will  be  developed,  which  must  be 
treated  as  laid  down  elsewhere.    (Surg.  Tlierap.) 


VIII.     EFFECTS    OF    HEAT    AND    COLD. 


The  application  of  heat  to  the  living  body,  whether  dry  or  moist, 
has  the  effect  to  completely  destroy  the  vitality  of  the  tissues  involved, 
the  parts  being  hopelessly  lost,  and  cast  off  as  the  first  effort  at  repair. 
Perhaps  there  are  no  injuries  to  which  the  human  body  is  exposed 
that  in  many  particulars  are  so  formidable  as  that  under  consider- 
ation, both  from  the  suffering  at  the  time,  the  profound  shock,  and  the 
nature  of  the  sequelae  which  at  once  seriously  disfigure  and  cripple, 
to  a  greater  or  less  extent. 

The  effects  of  the  application  of  extreme  heat,  are  technically 
known  as  burns  or  scalds;  the  former  when  produced  by  dry  heat,  the 
latter  by  moist.  The  effect  on  the  tissues,  apart  from  carbonization, 
are  about  the  same  in  botli  instances,  and  it  is  the  custom  for  sur- 
gical writers  to  treat  the  conditions  under  one  head.  One  fact  of 
much  importance,  it  seems  to  me,  has  been  either  entirely  overlooked 
or  has  not  received  the  attention  it  justly  demands.  The  same 
degree  of  heat  in  moist  bodies,  as  steam,  boiling  water,  etc.,  will  pro- 
duce a  greater  destruction  of  tissue,  both  in  superficial  extent  and 
depth  —  than  dry  heat,  no  matter  how  long  the  latter  may  remain 
applied.  This  is  a  fact,  I  think,  which  my  experience  seems  to  have 
demonstrated.  Another  important  consideration  is,  that  the  .scalded 
parts  are  often  found  entirely  stripped  up  from  the  deeper  parts,  and 
in  perhaps  all  cases  are  at  least  detached  and  loosened.  In  the  case 
of  burns,  the  eschar  is  quite  firmly  adherent,  and  after  days  or  weeks 
of  pain  and  suppuration,  the  slough  will  be  found  in  the  condition 
that  the  scalded  parts  assume  in  the  beginning.  Hence  we  might 
justly  infer  that  the  prognosis  should  be  better  in  scalds  than  burns, 
inasmuch  as  this  prolonged  sloughing  and  eliminating  process  is  obvi- 
ated, and  the  danger  of  pyaemia,  septicaemia,  or  visceral  lesions  is 
also  much  diminished.  Experience  would  seem  to  bear  out  this 
assertion,  as  the  records  show  more  cases  of  serious  scalds  followed 
by  recovery,  than  is  the  case  in  equally  severe  instances  of  burning. 
The  process  of  healing,  after  severe  burning  or  scalding,  as  will  be 
shown  elsewhere  —  involves  first  the  detachment  and  elimination  of 
the  dead  tissue,  and  secondly  the  reproduction  of  the  lost  parts. 
While  the  last  unquestionably  calls  for  much  vital  effort,  the  first  is 
perhaps  surrounded  by  the  greater  perils  and  difficulties.  A  body 
that  has  been  called  upon  to  exert  all  its  powers  to  expel  this  dead 
material  and  at  the  same  time  protect  itself  from  morbilic  influences 
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growing  out  of  the  unnatural  conditions  of  affairs,  cannot  be  in  as 
good  circumstances  to  repair  the  breach  as  one  that  has  not  been 
compelled  to  undergo  this  preliminary  struggle.  So  from  every  point 
of  view,  supported  by  the  powerful  authority  of  clinical  experience* 
we  are  fully  warranted  in  the  assertion  that  scalds  are  less  fatal  per  se, 
than  burns*  "With  the  single  exception,  however,  of  the  suppression 
of  cutaneous  transpiration,  everything  that  will  be  said  hereafter  of 
burns  will  apply  with  equal  force  to  scalds. 

It  is  manifestly  important,  in  the  outset,  to  have  a  rational  classifi- 
cation of  burns,  both  for  purposes  of  prognosis  and  therapeutics.  The 
classification  of  Dtipuytren  has  formed  the  basis  for  the  numberless, 
attempts  in  this  direction,  and  with  some  slight  modifications  I  have 
adopted  it  in  my  teaching.  We  will,  therefore,  consider  five  degrees, 
of  burning,  each  of  which  will  demand  separate  mention,  before  pro- 
ceeding to  speak  of  burns  in  general. 

First  degree,  is  a  simple  erythema,  or  superficial  inflammation,  from 
radiated  heat  rather  than  the  direct  application  of  fire. 

Second  degree,  blistering  of  the  skin,  from  actual  contact  with  the 
heated  body ;  an  actual  loss  of  vitality,  but  very  superficial  in  extent. 

Third  degree,  a  carbonization  of  the  integument,  without  involving 
deeper  parts. 

Fourth  degree,  an  aggravation  of  the  preceding,  in  which  the  soft 
parts,  muscles,  etc.,  are  involved. 

Fifth  degree,  complete  charing  or  destruction  of  the  whole  part,  all 
the  tissues  to  the  bone  being  equally  devitalized. 

In  brief,  it  will  be  observed  that  the  degree  of  burning  is  in  relation 
to  the  degree  of  heat,  the  nature  of  the  heat,  (gaseous,  liquid,  or  solid 
bodies),  and  the  length  of  time  the  part  has  been  subjected  to  its 
influence. 

1.  Burns  of  the  first  degree,  are  not  at  all  times  such  slight  affairs  as 
might  be  supposed.  The  cause  is  usually  the  flashing  of  explosive 
substances,  such  as  giin-powder,  alcohol,  etc.,  or  gas.  "When  a  small 
surface  is  implicated,  the  case  is  usually  of  no  moment,  unless  there 
be  some  dyscrasia  that  might  have  a  tendency  to  inaugurate  some 
morbid  process.  When  a  large  surface  is  involved,  however,  the  case 
becomes  one  of  considerable  gravity.  The  devitalization  of  the  integ- 
ument will  prevent  transpiration,  and  the  need  therefore  being  much 
increased  by  the  inflammatory  tension  of  the  blood  vessels,  the 
danger  of  visceral  effusion  is  great.  Of  course  the  location  of  the 
burn  will  exercise  a  very  important  influence.  Thus  when  the  head  is 
injured,  cerebral  effusion  is  imminent;  when  the  chest,  we  maj  look 
for  similar  trouble  in  the  lungs ;  and  in  the  abdomen,  there  will  be 
hepatic,  renal,  or  intestinal  irritation,  with  danger  of  disorganizing 
processes.  ■  The  pain  is  violent,  smarting  and  burning,  and  the  shock 
is  usually  severe.  Desquamation  will  at  once  afford  sensible  relief, 
but  when  the  denuded  surface  is  large  there  may  be  much  suppura- 
tion, irritative  fever,  and  convulsions  very  prolonged.    The  actual 
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condition  of  affairs  is  death  of  the  epithelial  layer,  without  detach- 
ment from  the  deeper  layers. 

The  first  indication  is  to  relieve  pain.  "We  have  two  or  three  agents 
for  this  purpose,  either  of  which  will  be  found  to  act  promptly,  and  a 
choice  is  simply  a  matter  of  convenience,  i.  e.,  which  is  most  available 
or  ready  to  the  hand. 

Urtica  urens  tincture,  ten  drops  in  two  ounces  of  water,  applied  by 
wetting  strips  of  lint,  is  a  very  efficient  remedy. 

Cantharis,  in  the  same  manner,  is  useful  when  the  injury  is  slight, 
but  the  effects  are  not  as  satisfactory  as  the  preceding. 

Nitrate  of  Silver,  a  saturated  solution  app-ied  with  a  brush  freely, 
will  give  prompt  relief ;  in  fact  it  seems  to  be  the  most  prompt  of 
either  of  the  three. 

Carbonate  of  Soda,  in  the  proportion  of  half  a  pound  to  the  quart,  is 
a  remedy  much  used,  and  is  very  prompt  in  quieting  pain  and  allay- 
ing the  inflammation. 

Whatever  may  be  said  of  oil,  flour,  chalk,  etc.,  in  other  degrees  of 
burning,  my  experience  has  been  that  they  are  all  useless  if  not  hurt- 
ful in  those  of  the  first  degree.  The  chief  indication  is  to  subdue 
pain,  and  the  second  to  exclude  the  air;  both  can  be  fulfilled  by 
either  of  the  above  methods. 

2.  Burns  of  the  second  degree,  while  an  aggravation  of  the  first,  are 
frequently  less  serious  and  produce  less  constitutional  disturbance. 
The  causes  are  the  same,  but  the  heat  has  been  longer  applied,  or  is 
more  intense.  The  epidermis  is  not  only  destroyed,  but  is  detached 
from  the  deeper  layers,  and  forms  blisters  filled  with  the  disengaged 
serum.  This  escape  of  serum  has  much  influence  on  the  modification 
or  prevention  of  visceral  effusion,  and  the  greater  the  extent  and  size, 
the  greater  the  relief.  "When  the  surface  is  small,  and  the  blisters 
well  formed,  it^is  a  good  rule  to  avoid  destruction  of  them,  as  the 
fluid  preserves  the  pliability  of  the  dead  tissues,  and  lessens  the  irri- 
tation of  the  deeper  parts.  In  large  blisters,  however,  which  cover 
a  large  surface,  it  is  proper  to  evacuate  them  partially  at  least,  with 
a  needle  or  fine  trocar,  and  allow  them  to  fill  up  again.  When  the 
part  becomes  dry  and  hard,  it  is  no  longer  a  protection,  but  an  ele- 
ment of  danger,  and  had  better  be  removed,  and  the  raw  surface 
kept  carefully  excluded  from  the  air.  In  many  cases,  however,  where 
proper  precaution  has  been  had,  the  new  skin  will  be  found  nearly 
formed  when  the  dead  parts  are  removed.  The  pain  is  to  be  allayed 
by  the  same  measures  given  above. 

3.  Burns  of  the  third  degree,  represent  the  maximum  of  such  injuries 
to  the  integument.  The  parts  are  carbonized,  and  all  function  at 
once  and  forever  destroyed.  The  prognosis  depends  upon  the  depth 
to  which  the  charring  extends,  as  far  as  integrity  of  the  part  is  con- 
cerned, and  the  location  and  superficial  extent  in  reference  to  promo- 
tion of  life.  The  former,  the  depth  of  charing  —  may  be  told  with 
some  degree  of  certainty  by  observation  of  the  -pain.    On  making 
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pressure  with  the  finger,  should  the  whole  substance  of  the  skin  be 
destroyed,  there  will  be  no  increase  of  pain ;  if  only  partially  so,  the 
pain  will  be  excessive,  and  much  increased  by  pressure.  This  is 
accounted  for  by  the  extent  of  the  lesion  to  the  cutaneous  nerves, 
which  will  give  rise  to  exquisite  suffering  when  but  partially  destroyed, 
but  lose  to  some  extent  their  sensitiveness  when  completely  so.  The 
part  will  be  found  dry,  hard,  glazed,  and  either  yellow  in  color,  or 
black.  There  will  be  an  angry  areola,  at  once  established,  fading  off 
into  the  healthy  skin ;  the  margins  of  the  eschar  will  be  very  painful 
and  sensitive  to  pressure  ;  and  the  constitutional  disturbance  severe. 
The  complete  destruction  of  the  skin,  must,  as  a  matter  of  course, 
cause  extensive  visceral  complications,  and  the  more  extensive  the 
surface  the  greater  the  danger  to  life.  It  is  said  as  a  rough  estimate, 
that  when  more  than  one-third  of  the  surface  of  the  trunk  is  involved 
in  the  burn,  death  is  certain ;  when  one-fourth,  imminent.  This  is 
sufficiently  accurate  for  all  practical  purposes,  and. experience  seems 
to  prove  its  truth  almost  unfailingly.  At  least  I  have  never  seen  a 
case  injured  to  the  extent  indicated  that  has  recovered. 

The  dead  tissue  must  first  be  removed  before  any  serious  attempt  is 
made  at  repair,  and  indeed  its  presence  exposes  the  sufferer  contin- 
ually to  erysipelas,  pyaemia,  septicaemia,  and  other  dangers.  Instru- 
ments should  not  be  used  to  effect  this,  as  the  blood  vessels  are 
occluded,  and  it  is  impossible  to  tell,  at  first,  whether  the  loss  of  tissue 
will  cease  at  the  margins  of  the  eschar  or  extend  far  beyond.  Poul- 
tices must  answer  the  purpose,  however  imperfectly,  and  at  all  events 
they  will  serve  to  keep  the  carbonized  parts  moist  and  pliable.  There 
is  no  objection  to  linseed  oil  in  these  cases ;  it  is  an  excellent  lubricant. 
When  the  slough  is  loose,  it  must  be  removed,  and  the  ulcer  treated 
with  Calendula  as  in  the  case  of  lacerated  wounds.  Suppuration  will 
probably  be  profuse,  and  attention  must  be  paid  to  maintaining  its 
•  normal  character;  on  the  first  indication  of  suppression,  or  pysemic 
symptoms,  give  Arsen.,  as  laid  down  in  another  place.  The  pain 
must  be  treated  as  already  laid  down ;  probably  the  Carbonate  of  soda 
dressing  will  be  found  the  most  useful  under  the  circumstances.  It 
is  a  question  in  the  minds  of  some,  how  far  removal  of  the  eschar 
would  relieve  visceral  complications,  if  done  at  once,  as  soon  as  the 
limits  of  the  burn  and  its  effects  can  be  defined.  There  i3  some 
authority  for  it,  and  it  might  be  considered  good  surgery  to  do  so 
when  the  eschar  seems  to  be  detached  from  deeper  parts;  under 
other  circumstances,  I  dare  not  council  it. 

4.  Burns  of  the  fourth  degree,  represent  a  very  serious  accident,  and 
one  that  admits  of  little  hope  of  recovery  when  at  all  extensive. 

Here  we  have  the  soft  parts,  integument,  muscles,  nerves,  blood 
vessels,  tendons,  etc.,  completely  destroyed,  either  carbonized  entirely, 
or  to  a  considerable  depth.  "When  the  trunk  or  head  are  so  injured, 
death  may  be  confidently  predicted  ;  when  an  extremity,  no  matter  in 
what  portion  of  its  continuity,  the  entire  part  is  hopelessly  lost  from 


EFFECTS  OF  HEAT  AND  COLD.  Ill 

an  indefinite  distance  above  the  eschar  throughout  its  whole  extent 
downwards.  A  consideration  of  the  condition  of  the  organs  of  life 
in  such  grave  injuries,  will  at  once  account  for  the  loss  of  tissues- 
below  the  point  of  injury.  The  blood  vessels  and  nerves  being 
destroyed  nutr'tion  and  inervation  are  at  once  arrested  below  the 
point  of  injury,  and  the  inflammatory  action  above,  will  have  a  tend- 
ency to  cause  the  same  trouble  in  that  direction.  If  this  were  not  so, 
in  all  cases,  the  bone  itself,  while  not  directly  injured,  soon  takes  on 
morbid  action  from  arrested  nutrition,- and  necrosis  is  almost  inevit- 
able. The  constitutional  symptoms  are  very  severe,  the  shock  most 
profound,  and  the  visceral  lesions  are  extensive  and  almost  inevitable. 
It  will  not  be  necessary  to  go  into  the  character  and  nature  of  these 
lesions,  at  this  time,  as  it  will  receive  more  attention  later.  The  indi- 
cations to  be  fulfilled  are  few  in  number,  and  suggest  themselves. 
The  first,  of  course,  is  to  quiet  the  pain  and  induce  reaction.  Hyperi- 
cum., in  any  attenuation,  given  internally,  will  in  most  cases  rapidly 
subdue  the  pain,  and  at  the  same  time  bring  about  reaction.  In  some 
instances  it  may  be  necessary  to  treat  the  shock  directly,  even  to  use 
stimulants,  but  it  is  now  well  established  that  chloroform  has  a 
powerful  influence  in  such  cases.  The  second  indication,  is  to  remove 
the  injured  part,  when  a  limb — by  early  amputation.  The  point  of 
election  should  be  at  least  two  inches,  if  possible,  above  the  limits  of 
the  burn.  If,  however,  the  haemorrhage  should  be  small,  indicating- 
destruction  of  smaller  vessels,  a  re- amputation,  higher  up,  should  be 
made.  When  the  trunk  is  burned  in  this  way.  or  the  head  —  there  is 
nothing  to  be  done  further  than  to  moderate  pain,  as  far  as  possible, 
and  apply  cooling  lotions. 

5.  Burns  of  the  fifth  degree,  from  the  nature  of  the  accident,  are 
almost  uniformly  fatal,  unless  confined  to  a  very  small  member  or 
spot.  Here  the  whole  of  a  part  is  completely  destroyed,  even  to  the 
bones ;  limbs  burnt  off  or  parts  calcined.  The  fact  that  the  heat 
must  have  been  intense,  and  the  sufferer  long  subjected  to  its  influence, 
accounts  for  the  fact  that  such  cases  usually  die  before  any  attempt 
at  relief  can  have  been  made.  When  a  finger  or  toe,  or  a  small  spot 
of  the  surface  of  the  body  has  been  so  burnt,  as  may  occur  from 
molten  metal  — apart  from  the  loss  of  the  part  injured,  no  further 
mischief  may  ensue ;  in  larger  injuries,  however,  the  case  may  be  at 
all  times  considered  hopeless.  The  principles  of  treatment  are  the 
same  as  in  the  last  degree,  and  need  not  detain  us  longer. 

We  have  now  to  consider  the  causes,  the  symptoms,  the  cause  of 
death,  prognosis,  and  general  treatment. 

1.  Causes. — Burns  are  produced  by  various  forces,  the  effects  of 
which  are  not,  in  all  particulars,  identical ;  if  in  no  other  respect  there 
is  a  wide  difference  in  the  extent  of  the  destruction  of  the  parts  impli- 
cated. Explosion  of  gases,  gun-powder,  or  volatile  fluids,  are  common* 
causes,  and  are  chiefly  concerned  in  the  production  of  burns  of  the 
first  degree ;  the  effects  are  more  wide  spread,  but  deeper  parts  are 


112  SUEG1CAL   EMERGENCIES. 

not  liable  to  be  primarily  affected.  Sun  heat  must  also  be  included 
in  this  category ;  when  extreme,  and  the  individual  has  been  long 
exposed  to  its  influences,  the  effects  may  be  yery  severe.  Next  in  fre- 
quency comes  boiling  liquids,  which  induce  very  extensive  mischief, 
the  gravity  of  the  accident  being  in  direct  relation  to  the  density  of 
the  substance ;  water  will,  therefore,  produce  less  serious  mischief, 
under  similar  circumstances,  than  oil.  Inflammable  boiling  fluids, 
which  explode,  ignite,  and  are  brought  into  contact  with  the  body 
while  boiling  also,  such  as  turpentine,  varnish,  etc.,  produce  exceed- 
ingly grave  injuries.  Metals  highly  heated,  or  molten,  are  chiefly  con- 
cerned in  the  production  of  burns  of  the  third,  fourth  and  fifth  degree, 
but  long  exposure  to  any  flame,  of  any  kind,  may  be  equally  destruc- 
tive. Spontaneous  combustion  is  included  in  the  list  by  many 
authors,  but  the  evidences  of  such  occurrence  are  so  exceedingly 
meagre  and  contradictory,  that  I  have  excluded  it  altogether.  It  will 
be  observed  that  the  effects  as  to  destruction  of  tissue  are  in  a  rising 
scale,  from  boiling  liquids  to  melted  metals,  but  the  fatality  of  a  burn 
has  little  relation  to  the  nature  of  the  agent  inflicting  the  injury.  In 
other  words,  as  the  specific  gravity  is  greater,  the  mortality  increases ; 
as  the  specific  gravity  is  less,  the  extent  of  surface  involved  increases. 

While  all  molten  metals  produce  great  and  considerable  loss  of 
tissue,  for  some  reason,  as  yet  unexplained,  melted  copper  is  gener- 
ally considered  to  produce  the  most  disastrous  effects. 

2.  Symptoms.—  It  is  convenient  to  consider  the  semiology  of  burns 
under  three  heads,  as  included  in  three  stages,  viz.,  stage  of  collapse, 
inflammation,  and  exhaustion.  In  the  first,  constitutional  and  local 
conditions  and  symptoms  predominate  in  about  an  equal  degree  ;  in 
the  second,  the  constitutional  are  the  most  prominent;  in  the  last, 
local  conditions  predominate,  but  at  a  distance  from  the  seat  of 
injury. 

(a).  The  first  stage,  stage  of  collapse,  is  characterized  by  shock, 
rather  proportionate  to  the  region  injured  than  to  the  extent;  thus 
the  trunk  being  injured,  particularly  the  abdomen  — the  shock  will 
be  greater  than  when  in  the  extremities,  unless  the  burn  is  of  the 
fourth  or  fifth  degree.  The  symptoms  are  similar  to  shock  from 
other  causes,  with  perhaps  some  modification  due  to  the  excessive 
pain.  The  pain  is  very  severe,  in  all  cases  of  burn,  being  a  literal 
burning,  with  feeling  of  stiffness  of  the  part.  Later  the  sufferings 
are  more  intense,  shooting  along  the  nerves,  and  extorting  cries.  Pri- 
marily, in  this  stage,  there  is  much  distress  from  a  feeling  of  heat; 
the  blood  seems  on  fire,  and  the  thirst  is  often  unquenchable.  Later 
chilliness  takes  the  place  of  heat,  but  the  pulse  remains  quick,  and 
the  thirst  continues. .  The  duration  of  this  stage  is  variable,  from  a 
few  hours  to  twenty-four  hours ;  perhaps  the  mean  time  will  be  six 
hours.  In  burns  of  slight  severity,  it  may  continue  for  only  a  few 
moments,  and  none  of  the  usual  symptoms  be  distinctly  marked,  the 
sufferings  being  entirely  local. 
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(6).  The  second  stage,  or  stage  of  inflammation,  is  sometimes  called 
that  of  reaction,  and  is  chiefly  marked  by  high  fever,  and  the  com- 
mencement of  some  visceral  lesion,  with  constitutional  disturbance 
predominating  over  the  local.  In  the  majority  of  cases,  unless  the 
injury  is  inflicted  on  the  heart  or  thorax  —  the  gastro-intestinal  tract 
is  chiefly  disturbed.  There  will  be  vomiting,  usually  quite  obstinate, 
and  frequently  of  bilious  matter  alone,  with  much  nausea,  and  irrita- 
bility of  the  stomach.  Constipation  will  be  the  primary  condition, 
but  it  will  soon  be  succeeded  by  diarrhoea,  often  bloody  and  exhaust- 
ing. The  blood  indicates  intestinal  ulceration,  and  the  diarrhoea, 
increased  activity  of  the  intestinal  glands.  Many  explanations  have 
been  offered  of  this  phenomena,  but  it  is  still  far  from  being  perfectly 
satisfactory.  The  majority  of  those  competent  to  form  an  opinion 
are  inclined  to  the  belief  that  the  arrest  of  cutaneous  action  throw  an 
increased  amount  of  work  on  the  viscera,  and  that  Bruner's  glands 
are  particularly  active.  That  this  is  reasonable,  at  least,  it  is  suffi- 
cient to  note  that  the  ulceration  is  almost  invariably  in  the  duodenum. 
Certainly  we  must  expect  the  sudden  revulsion  from  the  periphery 
which  a  burn  necessarily  causes,  will  greatly  augment  the  action  of 
other  eliminators,  and  the  frequency  with  which  the  duodenum  is 
ulcerated  sanctions  the  hypothesis  that  the  glands  of  Bruuer  are 
chiefly  concerned.  Death  frequently  occurs  in  this  stage,  and  not 
seldom  from  perforation  of  the  duodenum.  When  the  thorax  or 
«ranium  are  the  seat  of  the  injury,  we  may  expect  analogous  condi- 
tions, encephalitis,  effusion,  or  haemorrhage ;  or  capillary  bronchitis, 
pneumonia,  or  pneumo-thorax.  Having  safely  passed  this  stage  is  no 
guarantee  that  life  will  be  preserved,  unless  there  is  a  marked  subsi- 
dence in  the  visceral  excitement,  and  haemorrhage  cease  entirely. 

(c).  The  third  stage,  or  that  of  exhaustion,  is  characterized  by  great 
prostration,  and  prominence  of  local  symptoms,  but  not  at  the  seat  of 
injury  necessarily.  That  is,  the  visceral  lesions  will  become  pro- 
nounced, and  their  importance  and  severity  will  obscure  all  other 
conditions.  In  cranial  injuries  symptoms  of  effusion,  with  compres- 
sion of  the  brain  ;  in  the  chest,  similar  conditions ;  and  in  the  abdo- 
men, various  visceral  lesions,  will  command  the  sole  attention  of  the 
attendant.  Eecovery  may  ensue  when  there  is  a  gradual  and  orderly 
subsidence  of  these  symptoms,  but  their  sudden  disappearance  will 
be  ground  for  fears  of  a  fatal  result.  This  is  particularly  the  case  in 
diarrhoea,  more  especially  if  it  be  bloody.  A  case  may  appear  to  be  on 
the  high  road  to  recovery,  the  stools  assuming  a  normal  character, 
and  the  general  symptoms  much  improved.  Suddenly  there  is  a  pro- 
fuse bloody  stool,  and  the  patient  rapidly  sinks.  The  time  which 
elapses  before  death,  is  exceedingly  varied,  from  secondary  condi- 
tions, from  two  days  to  two  or  even  three  months.  It  must  not  be 
understood  that  all  such  deaths  are  due  to  intestinal  lesion ;  in  fact 
out  of  68  fatal  cases  recorded  by  Holmes  (II,  13),  but  four  were  referred 
to  that  cause.    Patient's  die  suddenly,  and  the  most  careful  examin- 
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ation  and  dissection  will  fail  to  find  any  lesion  sufficient  to  account 
for  the  termination.    It  would  seem  that  shock,  particularly  remote 
or  secondary,  might  be  considered  the  cause.    In  a  table  given  by 
Holmes  (I.  c),  the  cause  of  death  in  68  cases  is  given  as  follows : 
f  11.  Cerebral  lesions. 
6.  Laryngitis. 
Local  Causes  34.  <{  12.  Thoracic  lesiions. 
!     4.  Abdominal. 
I.    1.  Hemorrhage  from  carotid. 

9.  Shock. 
17.  Exhaustion. 
3.  Erysipelas. 
3.  Eyseuiia. 
2.  Tetanus. 

Enough  has  been  said,  however,  to  show  that  the  subsidence  of 
acute  symptoms  cannot  be  considered  as  evidence  of  safety,  and  that 
for  at  least  three  months,  after  the  reception  of  a  severe  burn,  the 
surgeon  should  carefully  watch  his  patient. 

3.  Causes  of  Death. — Erom  what  has  been  written  it  cannot  be  a 
matter  of  much  difficulty  to  comprehend  these  causes,  and  but  little 
space  need  be  occupied  in  the  consideration  of  this  part  of  our  sub- 
ject. The  causes  may  be  arranged  under  two  heads,  as  above,  and  a 
bare  enumeration  should  suffice. 

(a).  Local  Causes. — Visceral  lesions  of  all  kinds.  Ulceration  of 
various  tissues.  Secondary  bleeding  on  the  separation  of  sloughs,  or 
perforation  of  arteries  by  ulceration. 

(b).  General  Causes. — Inflammation  and  swelling  of  important  organs 
of  life,  interrupting  function,  e.  g.,  larynx,  oesophagus,  glottis,  etc. 
Erysipelas. 
Pyaemia. 
Septicaemia. 
Tetanus. 
Shock. 
Exhaustion. 
In  the  table  given  by  Holmes,  above  quoted,  it  will  be  observed 
that  of  the  total  of  68  cases,  40  succumbed  from  exhaustion  and  cere- 
bral, and  thoracic  complications;  the  remainder,  28,  were  divided 
among  7  separate  conditions.    It  will  thus  appear  that  the  most  fre- 
quent cause  of  death,  apart  from  exhaustion  (17),  the  suppression  of 
cutaneous  action  was  responsible  for  the  larger  number,  or  23.    The 
table  is  also  of  value,  as  showing  that  while  but  nine  cases  are 
recorded  as  succumbing  to  the  primary  effects  of  the  burn,  59  died 
from  secondary  conditions.    Under  our  improved  therapeutics,  which 
greatly  reduces  pain,  facilitates  repair,  and  modifies  secondary  effects, 
when  wre  have  accumulated  sufficient  data  to  tabulate,  we  should  be 
able  to  show  a  larger  percentage  of  recoveries  than  the  tables  at  present 
available  exhibit.    I  doubt  not  that  with  a  thorough  and  accurate 
knowledge  of  the  pathology  of  burns,  we  may  even  be  enabled  to  show 
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that  primary  death  is  more  frequent  than  secondary.  I  am  free  to 
admit,  however,  that  our  meagre  statistics  render  this  statement 
purely  hypothetical. 

4.  Prognosis.— What  has  been  said  of  causes  of  death,  applies 
equally  to  this  section.  The  consideration  of  the  classification  and 
semiology  will  enable  any  one  to  form  a  reasonable  prognosis  in  a 
given  case.  The  age,  habits  of  life,  locality  of  the  burn,  nature  of  the 
injury,  extent  of  surface,  extent  of  depth,  the  amount  of  prostration, 
and  severity  of  shock,  all  modify  the  prognosis.  As  a  general  thing 
the  whole  matter  may  be  summarized  as  follows :  Having  learned  thajt 
secondary  affections  are  the  most  fatal ,  we  will  conclude  the  prog- 
nosis is  unfavorable  in  proportion  to  the  extent  of  superficial  surface 
involved.  As  primary  conditions,  the  depth  of  tissue  burnt,  as  in  the 
fourth  and  fifth  degree  —  will  render  prognosis  bad  in  proportion  to 
extent.  The  very  young,  and  aged ;  those  enfeebled  in  any  way;  and 
those  of  intemperate  habits,  will  naturally  succumb  more  readily, 
than  their  opposites.  Added  to  what  has  already  been  written,  this 
summary  should  enable  the  surgeon  to  form  a  prognosis  with  some 
degree  of  certainty. 

5.  Treatment  in  General. — In  the  treatment  of  burns,  the  first  thing 
to  be  done  is  to  allay  pain,  and  treat  shock,  as  already  given  —  and 
base  further  attempts  to  save  limb  or  life,  on  the  condition  of  the 
patient.  That  is,  when  the  injury  is  of  such  a  nature  that  death 
seems  inevitable,  it  would  be  unnecessary,  and  perhaps  subject  the- 
patient  to  useless  annoyance,  to  attempt  anything  further  than  a 
mere  mitigation  of  suffering.  Supposing  a  case  that  is  promising, 
the  treatment  would  be  conducted  on  the  following  principles: 

After  selecting  the  suitable  remedy,  and  removing  all  dead  tissue 
that  is  detached,  if  no  necessity  for  amputation  exists,  soak  small 
pieces  of  lint,  or  absorbent  cotton  in  the  proper  remedy,  and  apply 
them  to  the  whole  of  the  burnt  surface,  one  piece  slightly  overlapping 
the  other,  so  as  to  "  break  joints."  Envelop  the  whole  part  in  cotton, 
and  hold  it  in  place  by  a  few  turns  of  a  roller  bandage,  lightly  applied. 
Supposing  the  hand  or  foot  to  be  the  part  injured,  each  finger  and 
toe  must  be  separately  dressed  ;  indeed  two  raw  or  burned  surfaces 
must  never  be  left  in  contact,  to  avoid  union  taking  place  between 
them.  This  is  a  point  of  the  very  highest  importance,  and  a  failure 
to  attend  to  it,  will  indicate  want  of  knowledge  and  skill  in  the  sur- 
geon. As  often  as  the  dressings  become  dry,  they  should  be  moistened, 
without  removing  them,  thus  the  latter  should  never  be  removed, 
unless  too  tightly  applied  and  causing  suffering  —  for  twenty-four  or 
thirty-six  hours.  At  the  expiration  of  that  time,  they  may  be  removed, 
if  it  seems  best,  but  only  piecemeal ;  that  is,  remove  a  small  portion 
of  the  cotton,  and  a  single  piece  of  the  lint,  replacing  it  by  fresh 
dressings  before  removing  another  piece.  In  this  way  but  a  small 
portion  of  the  raw  surface  is  exposed  to  the  air  at  once,  and  the  cure 
thereby  much  facilitated.    As  soon  as  repair  is  fairly  inaugurated 
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and  the  discharges  have  become  laudable,  substitute  Calendula  for 
the  specific  remedy,  both  internally  and  externally.  It  must  not  be 
forgotten  that  as  the  dead  tissues  becomes  loosened  they  must  be 
removed.  When  all  discharges  have  ceased,  remove  all  dressings, 
and  simply  keep  the  parts  lightly  covered,  to  protect  the  new  and 
tender  integument  from  injury. 

The  surroundings  must  be  as  pleasant  as  possible ;  the  apartments 
well  ventilated,  and  the  comfort  of  the  patient  consulted  in  every 
way.  The  diet  should  be  nourishing,  but  not  stimulating,  and  all 
disturbing  influences,  both  mental  and  physical,  avoided.  Complica- 
tions, as  they  arise,  must  be  met  by  appropriate  treatment,  as  laid 
down  in  another  place,  (Surg.  Tlierap.).  Thus,  cerebr  1  lesions,  Apis, 
Bell.,  Bell.  Abdominal,  Arsen.,  Fhos.  Erysipelas,  give  a  preference 
to  Rhus  or  Bell.  Pyaemia,  Arsen.  Septicaemia,  Arten.  or  C<<rbo  v. 
Tetanus,  Byperic,  Bell.,  Stram.,  JSux  v.,  or  Led.  pal.  By  attention  to 
these  items,  I  am  confident  our  cases  will  terminate  more  favorably 
than  is  the  case  generally  under  other  methods  of  treatment.  In 
short,  treat  the  symptoms  as  they  arise,  precisely  as  we  would  treat 
similar  symptoms  of  non-traumatic  origin.  Remembering  the  chief 
indications,  subdue  pain,  remove  shock,  promote  detachment  of 
slough,  prevent  adhesion  of  raw  surfaces,  promote  cicatrization,  and 
modify  consecutive  complications,  ordinary  medical  skill  and  common 
sense  should  enable  us  to  conduct  a  curable  case  to  a  successful 
termination. 

The  point  of  chief  surgical  interest  under  this  head,  is  the  process 
of  cicatrization.  For  some  reason,  scarring  is  apt  to  be  a  source  of 
much  future  disfigurement,  even  cause  a  loss  of  function.  This  is 
particularly  the  case  when  the  injury  is  sustained  chiefly  by  the  skin, 
and  more  especially  when  the  whole  substance  of  this  tissue  is  not 
involved.  The  peculiar  tendency  to  contraction  observed  in  all  cases, 
is  particularly  troublesome  in  the  case  of  burns,  and  bones  have  been 
dislocated  frequently,  even  such  joints  as  the  knee,  elbow  and  shoulder. 
Attention  to  the  methods  of  treatment  given,  will  remove  some  of 
this  danger,  but  under  the  most  favorable  circumstances  it  will  give 
more  or  less  trouble.  The  treatment  of  such  conditions  is  purely  sur- 
gical, and  is  fully  laid  down  in  the  article  on  Wounds.  In  the  Am.  Bom. 
Observer  (XIV,  295)  Prof.  W.  Tod  Helmtjth,  relates  a  very  interest- 
ing case  of  an  extensive  web-cicatrix  of  the  elbow,  from  a  burn, 
which  was  successfully  treated  by  him,  by  means  of  repeated  dissec- 
tions, loosening  of  deep  attachments,  etc.,  which  will  well  repay 
perusal.  Other  cases  are  found  in  our  text-books  and  journals,  and 
as  such  cases  are  rarely  urgent,  the  surgeon  should  carefully  read  up 
the  subject  before  deciding  on  methods.  When  dislocation  of  long 
standing  exists,  I  am  of  the  opinion  the  case  had  better  be  left  alone; 
but  to  wait  for  the  cessation  of  contraction  before  instituting  meas- 
ures for  relief  would  be  worse  than  useless,  as  contraction  goes  on 
indefinitely. 
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COLD. 

The  effects  of  intense  cold  applied  to  the  living  tissues,  are  strik- 
ingly similar  to  those  from  heat,  but  can  never  be  of  the  same  inten- 
sity for  obvious  reasons.  It  is  a  well  established  fact  in  physics,  that 
two  bodies  of  unequal  temperature,  when  brought  into  close  relation, 
have  a  tendency  to  equalization  of  temperature,  the  warmer  body 
giving  up  some  of  its  heat  to  the  colder.  The  effects  observed  follow- 
ing a  burn,  are  due  to  the  rapid  passage  of  heat  from  the  foreign  body 
into  the  colder  tissues,  raising  the  local  bodily  temperature  far  above 
the  normal  standard,  but  can  never  produce  a  perfect  equilibrium,  as 
combustion  succeeds  when  the  temperature  is  raised  beyond  a  certain 
point,  and  the  part  becomes  completely  destroyed.  In  the  case  of 
cold,  the  conditions  are  reversed,  but  the  process  is,  to  a  certain 
extent  identical,  v\z„snddtn  passage  of  heat  from  the  warmer  tissues, 
to  the  colder  foreign  body.  As  the  lowering  of  vital  temperature 
below  a  certain  point  will  be  followed  by  death  of  the  tissues,  while 
no  combustion  occurs,  yet  an  equal  amount  of  devitalization  will 
ensue,  the  local  effects,  as  far  as  the  integrity  of  tissue  is  con- 
cerned— are  exactly  similar  to  burns.  The  cause  bemg  the  rapid 
passage  of  heat,  to  or  from  the  body,  it  can  at  once  be  seen  that  the 
conditions  are  almost  exactly  similar,  except,  that  more  heat  can  be 
taken  up,  by  at  least  four  degrees,  than  can  be  lost.  The  tissue-loss, 
therefore,  is  somewhat  less  from  cold  than  from  heat,  and  revitaliza- 
tion  is  also  more  probable.  We  find,  in  support  of  this  theory,  that 
frostbite  may  be  classed  under  at  least  four  heads,  and  it  is  not 
improbable  that  the  same  classification,  into  five  degrees,  may  be 
applied  as  was  done  in  the  case  of  burns.  It  will  be  unnecessary, 
however,  to  enter  into  the  discussion  of  this  subject  at  the  same 
length,  as  in  the  last  instance,  it  being  sufficient  to  call  attention  to 
the  similarity  of  the  conditions,  e.  g.,  simple  inflammation,  blistering 
of  the  skin,  complete  destruction  of  the  skin,  destruction  of  skin  and 
soft  parts,  and  possibly  complete  loss  of  the  whole  part. 

The  effects  of  extreme  cold  can  be  considered  under  two  heads,  viz., 
primary  and  secondary ;  the  former  being  technically  known  as  frost- 
bite, the  latter  chilblains  or  pernio.  While  all  parts  of  the  body  are 
liable  to  injury  in  this  manner,  those  of  naturally  low  vascularity,  or 
that  are  compressed  by  the  clothing,  are  more  frequently  affected,  at 
least  primarily  so.  Thus  heel,  ears,  tip  of  the  nose,  instep,  sole  of 
the  foot,  and  toes  and  fingers  are  first  attacked,  and  about  in  the 
order  named. 

1.  Frost-bite. — The  local  effects  of  freezing  applications  vary  some- 
what with  the  nature  of  the  agent  employed,  with  the  degree  of  cold, 
and  the  suddenness  of  the  abstraction  of  heat.  When  cold  exerts  its 
influence  gradually,  the  primary  effects  are  stimulating,  calling  an 
increased  amount  of  blood  to  the  surface,  which  is  reddened  and  some- 
what warmer.    As  secondary  effects,  the  parts  turn  white,  the  temper- 
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ature  is  lowered,  the  blood  recedes,  and  the  vitality  of  the  part  is  lost. 
The  sensitiveness  of  the  part  is  increased  in  the  first  stage,  passing 
over  into  a  state  of  more  or  less  anaesthesia,  with  an  intermediate 
stage  of  pricking  and  numbness. 

"When  extreme  cold  is  suddenly  applied  to  living  parts,  and  kept  in 
contact,  the  symptoms  are  strikingly  different.  The  part  assumes  a 
mottled  appearance,  due  to  the  congelation  of  the  blood  in  the  capil- 
laries, the  devitalization  is  more  complete  than  in  the  last  instance 
and  there  is  greater  probability  that  the  vitality  cannot  be  restored. 

We  found  that  scalds  were  more  severe  than  burns,  that  is  produced 
more  extensive  injury,  and  we  now  find  that  the  same  rule  applies  in 
the  present  instance.  Moist  cold  produces  more  extensive  and  speedy 
destruction  than  dry.  Thus  it  was  found  in  Napoleon's  Russian  cam- 
paign, soldiers  who  were  standing  inactive  in  the  snow  for  many 
hours,  at  the  battle  of  Eylau,  did  not  present  many  instances  of  frost- 
bite, notwithstanding  the  cold  was  intense.  In  the  night,  however, 
the  temperature  was  suddenly  elevated,  and  a  rain  came  on,  when 
great  numbers  were  soon  taken  to  the  hospital,  suffering  from  exten- 
sive frost  bite.  The  same  effects  were  observed  in  the  Crimean  war, 
as  well  as  in  our  own  late  war.  One  common  cause  of  frost  bite  in 
army  life  has  always  been  the  habit  of  sleeping  in  wet  boots,  which 
the  exigencies  of  service  renders  almost  impossible  of  avoidance. 

In  army  practice,  and  also  among  the  lower  classes  in  civil  life, 
those  particularly  who  are  ill-fed  and  housed — the  gangrene  from 
frost  bite  is  exceedingly  malignant,  no  instrumental  interference 
being  tolerated.  Macleod  alludes  to  cases  in  which  mere  shreds  of 
fascia  could  not  be  divided  with  scissors,  even  under  the  influence  of 
Chloroform,  without  exciting  the  most  violent  inflammation,  and 
rapid  extension  of  the  gangrene.  All  instrumental  interference  was 
positively  prohibited,  and  all  cases  treated  on  a  purely  expectant  plan. 
This,  while  frequently  the  case  in  civil  practice,  is  not  quite  so 
marked,  and  the  practice  of  early  removal  of  hopelessly  dead  parts 
has  received  the  sanction  of  most  of  our  experienced  surgeons. 

The  symptoms  of  frost-bite,  when  a  limb  is  attacked,  are  about  as 
follows  :  The  part  is  first  painful,  and  feels  heavy ;  there  is  a  prick- 
ing sensation,  and  at  the  same  time  the  patient  complains  of  numb- 
ness. Later  the  sensibility  is  completely  lost,  and  on  examination  it 
will  be  found  swollen,  darker  in  color,  and  hard.  As  the  process  con- 
tinues, the  integument  becomes  white,  snowy  almost — and  in  some 
cases  the  limit  of  the  freezing  is  indicated  by  a  red  or  purple  areola. 
The  mental  sphere  does  not  remain  undisturbed ;  as  the  circulation 
in  the  periphery  is  suppressed,  the  mind  becomes  dull,  and  an  almost 
ungovernable  drowsiness  succeeds.  If  the  victim  yields  to  this,  and 
drops  in  the  snow,  life  soon  becomes  extinct.  If  shelter  is  reached 
before  succumbing  to  this  influence,  the  frozen  parts  soon  take  on  a 
gangrenous  condition,  particularly  if  artificial  warmth  is  applied. 
The  condition  of  apncea,  or  asphyxia,  from  cold  will  be  considered  in 
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the  next  chapter,  and  need  not  detain  us  here ;  we  are  at  present 
chiefly  concerned  in  the  local  conditions.  If  the  case  should  be  left 
to  nature,  the  frozen  parts  will  ultimately  become  detached,  and  new 
tissue  will  be  very  imperfectly  developed,  at  all  events  it  will  be  of 
exceeding  sensitivness,  and  probably  operative  surgery  will  be  required 
to  render  life  endurable. 

Treatment.— As  said  above  all  direct  application  of  heat  must  be 
avoided.  If  this  precaution  is  neglected  the  parts  will  rapidly  mortify, 
and  their  loss  is  assured.  If  the  weather  is  not  too  severe  the  treat- 
ment had  better  be  conducted  in  the  open  air ;  otherwise  an  unheated 
room  or  shed  is  to  be  preferred.  The  clothing  must  be  at  once 
removed,  cutting  them  off  is  best  —  and  the  frozen  parts  briskly 
rubbed  with  snow,  or  if  that  cannot  be  procured,  with  cold  water. 
This  must  be  kept  up  until  the  parts  become  pliable  and  slightly 
reddened.  As  soon  as  warmth  returns,  the  parts  must  be  carefully 
dried,  all  wet  clothing  removed  and  dry  substituted,  and  the  patient 
put  to  bed.  The  pain  on  reaction  is  often  very  intense,  and  may  be 
met  and  alleviated  by  Arsenicum,  or  Carbo  veg.,  if  this  fails.  It  will 
much  assist  the  reaction  if  strong  black  coffee  be  administered,  with- 
out milk  or  sugar. 

Should  full  reaction  come  on,  and  yet  the  parts  remain  hard  and 
cold,  it  may  be  concluded  that  the  devitalization  is  complete  and  per- 
manent, and  the  question  of  amputation  must  be  considered.  In 
military  surgery,  it  has  been  said  above,  this  must  never  be  done.  In 
ordinary  civil  practice,  when  reaction  is  complete  above  the  line  of 
gangrene,  the  bodily  powers  are  intact,  and  the  age  of  the  patient  will 
not  cause  suspicion  of  arterial  degeneration,  early  amputation  is  to 
be  preferred  for  several  patent  reasons.  In  the  first  place,  the  pro- 
cess of  sloughing  will  rarely  leave  a  good  stump,  either  in  shape  or 
other  important  particulars.  The  bone  is  nearly  always  separated 
too  long,  leaving  either  an  insufficient  covering  of  soft  parts,  or  neces- 
sitating their  production  by  granulation.  The  granulating  process 
can  only  be  accomplished  at  the  expense  of  great  vital  effort,  and  will 
require,  in  the  case  of  large  stumps  — weeks  or  even  months.  The 
process  of  elimination  of  the  dead  tissues  is  also  very  prolonged^ 
keeping  the  patient  in  constant  jeopardy,  and  under  the  most  favor- 
able circumstances  making  serious  drafts  on  the  powers  of  nature. 
Among  other  considerations  it  must  not  be  forgotten  to  include  the 
excessive  tenderness  of  the  stump  when  made  by  nature ;  a  tender- 
ness that  renders  the  application  of  an  artificial  limb  almost  impossi- 
ble. In  fact,  for  these  and  even  other  reasons,  early  amputation  is  to 
be  commende J  on  the  score  of  humanity,  the  formation  of  a  proper 
stump,  by  secondary  amputation  being  demanded  in  ninety-nine 
cases  out  of  a  hundred. 

2.  Chilblains. — As  a  secondary  effect  of  slight  frost  bite,  particularly 
in  cases  in  which  the  parts  have  been  restored  to  life — we  frequently 
meet  a  sort  of  chronic  inflammation ,  with  intermittent  irritation  of 
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the  cutaneous  nerves,  called  pernio  or  chilblains.  The  parts  are- 
reddened  during  a  paroxysm,  smooth,  and  very  sensitive  to  pressure 
or  friction.  Tbe  heel,  sole  of  the  foot,  metatarsal  joint  of  the  little 
toe,  ears,  and  tip  of  the  nose  are  the  chosen  seats,  but  all  parts  of  the 
body  are  exceptionally  so  affected.  There  is  rarely  any  solution  of 
continuity  m  the  skin,  though  there  are  cases  in  which  erosion  or 
even  ulceration  occurs.  In  the  majority  of  cases,  however,  the  symp- 
toms will  be  mainly  subjective,  itching,  burning,  or  stinging — chiefly 
when  warm  moist  weather  succeeds  cold,  but  in  some  instances  mainly 
in  the  summer,  or  in  wet  warm  weather  at  any  time  of  the  year.  In 
the  majority  of  instances  a  single  attack,  or  at  most  one  during  the 
season,  will  begin  and  end  the  whole  trouble,  but  occasionally  the 
affection  will  become  chronic,  and  seriously  annoy  and  harass  the 
sufferer. 

Treatment. —  In  acute  cases,  tbe  continued  application  of  snow, 
with  friction,  will  usually  effectually  remove  the  trouble,  but  when  it 
fails,  or  the  condition  becomes  chronic,  recourse  must  be  had  to  more- 
effectual  remedies. 
Silicea,  is  particularly  indicated  when  there  is  erosion  or  ulceration. 
Agaricus  muse,  when  warm  clamp  weather,  succeeding  a  "cold 
snap  "  brings  on  an  attack. 

Antimonium  crud.,  when  the  parts  are  glazed,  smooth  in  appearance, 
hard,  and  a  tendency  to  minute  corns. 

Fragaria  vesca,  when  warm  weather,  at  any  time  of  year,  bring  on 
the  sufferings.  **< 

Pulsatilla,  under  similar  circumstances,  when  the  itching  is  intense^ 
and  is  relieved  by  cold  applications- 

Apis,  in  acute  cases,  when  there  is  some  oedema,  and  much  biting- 
stinging. 

Bhus  tox.,  when  there  is  much  vesicular  inflammation,  with  corro- 
sive smarting  or  itching. 

Arsenic,  is  valuable  in  those  rare  cases,  in  which  the  parts  are  burn- 
ing (internally),  bluish  or  livid  in  color,  great  oedema,  and  better  from 
warm  applications. 

Sulphur,  will  be  useful  in  chronic  cases,  in  which  cold  applications, 
(particularly  water)  are  intolerable,  and  the  surrounding  parts  are  the- 
seat  of  an  annoying  formication. 

There  will  usually  be  little  difficulty  in  effecting  a  cure  with  one  of 
these  remedies,  but  I  have  found  Pulsatilla  and  Agaricus  more  fre- 
quently useful;  indeed  the  latter  is  often  given  empirically.  It  is 
particularly  useful  in  the  tenderness  of  the  natural  stump  after  gan- 
grene from  frost  bite. 


IX.     ASPHYXIA.    (APNCEA). 

Asphyxia  is  a  term  that  refers,  etymologically,  to  a  condition 
"without  pulse,"  and  is  used  to  indicate  a  state  of  apparent  death. 
From  the  fact  that  recent  observations  have  shown  that  there  may  be 
a  continuance  of  heart's  action  for  some  moments  after  cessation  of 
respiration,  and  that  the  latter  is  the  more  important,  if  possible,  of 
the  two  functions,  Haeley  (Holmes,  V.,  887)  proposes  the  word 
Apncea,  as  indicating  a  condition  "without  breath."  There  can  be  no 
question  that  the  latter  is  the  better  term,  from  any  point  of  view; 
but  it  seems  unnecessary  to  attempt  changes  in  our  nomenclature 
without  making  it  general,  and  asphyxia  is  not  a  whit  more  illogical 
and  incorrect  than  many  other  words  that  are  retained  unquestioned. 
We  shall  continue,  therefore,  to  use  the  commonly  understood  term 
asphyxia,  chiefly  because  it  is  in  general  use. 

■  Asphyxia  is  a  condition  of  suspended  life,  and  apparent  death — 
from  some  impediment  to  respiration,  either  through  the  exclusion  of 
air  entirely,  or  the  presence  of  non-respirable  ah,  as  gases  of  various 
kinds;  either  an  absence  of  oxygen,  or  incapacity  to  breathe  from 
other  causes,  as  strangulation.  The  causes  are  various,  and  Hartley, 
[I.  c.)  tabulates  them  as  follows : 

C- \  Int 

.;.   ...   „     (External. 

.)  Disease.  |Illternal> 

2.  Absence  of  oxygen. 

3.  Inhalation  of  toxic  gases ;  chemical  effect,  also,    the  same. 
As  far  as  re-establishment  of  respiration  is  concerned,  it  is  a  matter 

of  little  importance  what  the  cause  may  be,  as  the  procedure  is  about  the 
same  in  all  cases;  but  to  prevent  recurrence,  remove  conditions  that 
may  induce  a  relapse,  and.  in  a  word,  cure  your  patient,  the  causes 
must  be  carefully  investigated  and  well  understood.  The  diagnosis 
is  not  at  all  times  easy,  as  patients  or  their  friends  will  often  deceive, 
intentionally  or  otherwise.  A  case  is  related  in  which  a  prominent 
clergyman  was  found  hanging  by  the  neck,  in  a  nearly  asphyxiated 
condition,  cut  down  by  his  family,  and  a  surgeon  summoned.  To 
avoid  the  scandal  attaching  to  an  attempt  at  suicide,  the  attendants 
allowed  the  surgeon  to  suppose  he  had  a  case  of  apoplexy  to  deal 
with,  the  symptoms  being  so  similar,  and  thus  placed  their  relative 
in  imminent  danger  of  losing  his  life.  Under  such  circumstances, 
the  most  competent  practitioner  may  be  deceived,  but  when  no 
attempt  at  concealment  is  made,  the  difficulties  are  readily  overcome. 
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Inasmuch  as  cases  of  this  nature,  which  terminate  fatally,  are  liable 
to  give  rise  to  legal  proceedings,  it  is  necessary  that  the  surgeon 
should  be  well  acquainted  with  the  ordinary  post-mortem  signs  of 
apnoea,  as  well  as  the  symptoms  of  such  accident.  Before  taking  up 
that  branch  of  our  subject,  let  me  give  a  brief  account  of  the  process 
of  respiration,  in  order  to  show  definitely  why  the  heart's  action  is  a 
poor  and  misleading  guide  in  forming  a  prognosis.  To  some  extent 
reference  mav  be  had  to  the  chapter  on  Ancethesia,  but  there  are  some 
features  of  special  interest  that  were  not  touched  upon  at  that  time. 
It  is  well  known  that  the  action  of  the  heart  and  lungs  is  in  the  pro- 
portion oi  one  to  four,  but  not  exactly  so;  that  is,  there  is  a  want  of 
perfect  synchronism,  respiration  not  being  quite  one  to  four,  although 
the  interval  is  exceedingly  small.  This  is  supposed  to  be  due  to  the 
character  of  the  nerve  supply,  the  lungs  being  mainly  under  the  control 
of  the  cerebro-spinal  axis,  and  the  heart  under  that  of  the  sympathetic. 
In  the  majority  of  instances,  death  commences  in  the  vegetative 
sphere,  and  through  cerebral  or  spinal  influences,  and  the  lungs  will 
show  this  failure  of  voluntary  action  first;  the  chief  indication  will  be 
a  synchronic  action  with  that  of  the  heart,  the  proportion  of  one  to 
four  being  almost  perfect.  Inasmuch  as  the  heart's  action  is  con- 
tinued from  an  irritative  condition,  through  the  sympathetic,  there 
may  be  a  continuance  of  action  for  some  moments  after  respiration 
-has  ceased,  and  the  patient  to  all  intents  and  purposes  dead.  From 
the  fact,  however,  that  a  few  fibres  of  the  sympathetic  are  distributed 
to  the  lungs,  and  a  few  of  the  vagus  to  the  heart,  the  lungs  may  par- 
tially act  through  the  sympathetic  alone,  for  a  short  time  after 
cerebral  paralysis,  and  account  for  the  synchronism,  as  both  functions 
are  then  under  the  same  nervous  action.  The  irritability  of  the 
heart  will  continue  long  after  death,  as  experiments  are  too  common 
to  need  repetition ;  even  the  stimulus  of  a  proper  menstrum,  after 
removal  from  the  body,  will  cause  contraction  to  continue  indefinitely. 
Those  who  have  never  made  the  experiment  cannot  conceive  for 
what  a  brief  time  the  respiration  can  be  voluntarily  suspended;  a 
minute  is  the  limit  of  endurance  with  most  persons,  and  two  minutes, 
I  think,  is  the  longest  time  on  record.  The  continuance  of  heart's 
action,  therefore,  can  be  no  criterion,  as  establishing  the  continuance 
of  life,  and  we  must  turn  all  our  attention  to  the  respiratory  function. 
The  rule  is  that  when  ten  minutes  have  elapsed  since  the  last  respir- 
ation, death  may  be  considered  certain,  and  all  attempts  at  resuscita- 
tion hopeless,  no  matter  how  much  cardiac  action  may  be  excited. 
The  stories  we  read,  therefore,  of  resuscitation  after  half  an  hour's 
immersion,  are  purely  fallacious,  and  unworthy  of  belief.  The  prog- 
nosis will,  therefore,  be  dependent  upon  the  length  of  time  respiration 
has  been  suspended,  and  after  ten  minutes  no  attempt  need  be  made 
to  restore  vitality.  Synchronic  action  of  the  heart  and  lungs  will  also 
be  a  very  unfavorable  sign,  but  as  long  as  there  is  the  slightest  respir- 
atory effort  there  is  hope  of  life. 
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"We  will  find  that  an  analysis  of  the  causes  given  by  Harley,  will 
not  involve  many  considerations,  the  fact  that  from  any  cause  oxygen 
is  not  respired  being  sufficient  to  account  for  the  condition.  Thus 
under  the  mechanical,  (1),  head,  we  will  find  any  mechanical  impedi- 
ment to  breathing,  as  (a)  constriction  of  a  rope,  the  hands,  the  face 
being  held  in  mud,  plaster,  etc.,  or  the  lodgement  of  foreign  bodies  in 
the  glottis,  larynx,  or  trachea,  or  even  compression  on  these  parts 
from  large  foreign  bodies  in  the  oesophagus:  (6),  From  morbid  action, 
as  oedema  of  the  glottis;  growth  of  tumors  external  or  internal;  very 
greatly  enlarged  thymus  or  thyroid  glands;  or  any  other  morbid 
action  that  would  impede  the  entrance  of  air:  Absence  of  oxygen  (2), 
is  an  indication  met  when  the  sufferer  is  placed  in  a  position  where 
pure  air  cannot  be  obtained;  as  in  an  air  tight  enclosure,  where  the 
air. is  soon  exhausted:  Toxic  gases  (3),  are  scarcely  to  be  considered 
as  acting  purely  by  depriving  the  individual  of  oxygen,  as  there  is 
usually  some  chemical  or  specific  influence  that  would  alone  destroy 
life.  Under  this  head,  we  find  the  vapor  of  Chloroform,  or  other 
anaesthetic  agents;  carbonic  acid  gas,  sulphuretted  hydrogen,  and 
other  irrespirable  gases.  These  agencies,  however,  will  receive  further 
attention  later,  and  do  not  require  more  extended  notice  at  this  time. 

The  symptoms  of  apncea  no,  matter  what  the  cause  may  be,  differ 
but  little  in  different  cases,  the  chief  point  of  dissimilarity  being  the 
rapidity  with  which  the  asphyxia  comes  on.  We  will  consider  them 
under  two  heads,  chiefly  from  their  importance  in  a  medico-legal 
aspect. 

Ante-mortem.— There  will  be  a  fullness  in  the  head,  with  giddiness, 
ringing  or  roaring  in  the  ears,  and  flashes  of  light.  Sometimes  there 
is  a  sensation  of  a  bright  red  glare,  or  flaming,  but  oftener  simple 
flashing.  Dreams  of  an.  exceedingly  vivid  character,  every  circum- 
stance minutely  detailed — followed  by  coma,  and  sometimes  general 
convulsions.  In  one  case  under  my  care,  he  expressed  himself,  after 
resuscitation,  as  fully  conscious  of  his  peril,  but  the  sensations  were 
so  delightful  that  he  was  disinclined  to  make  any  effort  to  escape. 
The  chest  feels  full  and  compressed,  as  if  the  lungs  were  filled  to  their 
utmost  capacity,  with  no  power  to  expel  the  air.  The  heart  is  first 
greatly  accelerated,  from  the  struggle  for  air,  then  slower  and  labored, 
becoming  somewhat  irregular,  later  a  mere  irritative  tremulousness, 
and  then  ceasing  entirely.  After  the  cessation  of  respiration,  the 
heart  continues  to  beat  for  from  two  to  four  minutes.  The  face  has  an 
anxious  expression,  eyes  protruding,  an1  staring,  and  the  lips  blue, 
and  usually  covered  with  a  sanguinolent  frothy  mucous.  Before 
death,  varying  somewhat  with  the  cause,  the  face  will  assume  a 
placid  expression,  but  will  remain  swollen,  and  more  or  less  dis- 
colored. The  sphincters  will  all  be  more  or  less  relaxed,  with  involun- 
tary urinary  or  faecal  discharges,  and  in  some  instances  seminal 
emissions,  with  or  without  erection.  This  last  symptom  depends 
greatly  upon  the  cause;  when  death  has  been  preceded  by  much 
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spinal  irritation,  as  in  hanging  with  dislocation  of  the  neck,  it  is 
more  common  than  under  other  circumstances. 

Post-mortem. —  (External).  The  lips  are  blue,  and  covered  with 
mucus ;  the  face  much  swollen,  and  more  or  less  discolored.  The 
eyes  half  open,  showing  a  widely  dilated  pupil.  The  same  appear- 
ances are  observed  in  death  from  apoplexia,  or  epilepsy,  and  must  not 
be  too  much  considered.  They  are  simply  confirmatory  when  taken 
in  connection  with  other  indications.  The  tongue  will  usually  be 
swollen,  and  frequently  marked  with  the  teeth,  and  may  even  be 
bitten,  as  in  the  case  of  epilepsy.  The  countenance  is  usually  placid, 
and  no  evidence  of  previous  pain  will  be  discovered.  The  surface  of 
the  body,  is  generally  pale,  but  if  death  has  been  rapid  may  be  dis- 
colored in  spots.  Strict  attention  should  be  paid  to  any  marks  about 
the  body  that  might  throw  light  upon  the  cause  of  death,  as  finger 
marks  on  the  throat,  dislocations  of  the  tracheal  cartilages,  or  of  the 
vertebras  of  the  neck ;  fracture  of  the  thyroid  bone,  and  the  like. 
Much  may  likewise  be  told  of  the  time  when  injury  was  inflicted,  i.  e., 
before  death,  or  after,  and  to  some  extent  how  long  before  death 
when  the  former.  Thus  it  has  occurred  that  the  bodies  of  the 
murdered  have  been  placed  in  positions  to  simulate  suicide,  or,  on 
the  other  hand,  dead  bodies  have  been  marked  in  attempts  to  remove 
them  or  to  restore  life.  It  will  be  necessary  to  refer  to  works  on  med- 
ical jurisprudence  to  acquire  a  detailed  description  of  these  condi- 
tions, but  we  may  note  here  these  points  of  value.  1.  When  injuries 
are  inflicted  some  time  before  death,  as  by  strangulation,  the  injured 
parts  are  swollen  and  prominent;  the  mark  of  the  rope  being  a  welt 
or  ridge,  more  or  less  discolored.  2.  When  continued  until  life  is 
extinct,  a  depression  will  remain,  more  or  less  discolored,  and,  in 
the  case  of  hanging,  the  mark  of  the  rope  will  be  distinctly  visible, 
the  groove  having  a  seared  or  glazed  appearance.  In  time,  perhaps, 
from  two  to  ten  hours,  the  groove  will  disappear,  but  the  seared 
appearance  will  remain.  3.  Such  injuries  inflicted  after  death,  will 
either  exhibit  a  simple  groove,  or  imprint  of  the  Angers,  as  is  seen  in 
oedema,  which  soon  fades  out,  leaving  either  no  trace,  or  a  white  and 
blanched  appearance.  Rigor  mortis,  in  all  cases,  occurs  early,  and  is 
quite  marked  and  long  lasting. 

(Internal.) — On  examining  the  muscles,  the  evidences  of  asphyxia 
will,  in  most  cases,  be  very  negative  and  unsatisfactory.  Usually 
they  will  appear  normal  in  color,  but  when  carbonic  acid  gas  has  been 
the  agent  inducing  death,  they  will  be  a  bright  red;  on  the  other 
hand,  in  the  case  of  sulphuretted  hydrogen,  they  will  be  dirty  black. 
Apart  from  these  two  indications  1  know  of  nothing  definite  in  regard 
to  muscular  appearances.  The  brain  will  either  be  ansemic,  or  exhib- 
iting much  venous  congestion.  When  the  sufferer  has  died  in  an 
erect  position,  or  with  the  head  high,  unless  hung  or  garroted — there 
will  always  be  a  marked  anaemia.  When  the  head  has  been  low, 
there  may  be  anaemia  comirg  on  after  a  time,  but  first  there  will  be 
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venous  congestion.  This  last  applies,  also,  to  cases  of  hanging,  or 
death  from  any  cause  that  would  induce  venous  obstruction.  The 
blood  will  be  found  usually  fluid,  the  veins,  right  heart,  and  viscera 
engorged,  and  the  left  heart  either  flaccid  or  filled  with  fluid  dark 
venous  blood.  Venous  stasis,  however,  is  the  particular  feature  in 
apnoea.  The  lungs,  in  cases  of  drowning,  will  contain  more  or  less 
water  and  particles  of  floating  substances,  such  as  weeds,  etc.,  under 
other  circumstances  they  will  simply  exhibit  venous  congestion.  It 
was  long  debated  whether  water  entered  the  lungs  or  not,  in  drown- 
ing, and  the  frequency  with  which  no  water  was  found  at  post- 
mortem examinations  seemed  to  throw  some  doubt  on  the  contrary 
teaching.  It  is  now  known,  however,  that  water  is  taken  in  freely 
and  as  long  as  respiration  continues  is  rapidly  absorbed.  The  absence 
of  water  simply  shows  that  life  was  greatly  prolonged,  and  the  pres- 
ence of  small  floating  particles  conclusively  shows  that  it  had  been 
present.  Experiments  made  in  England,  however,  conclusively 
settles  the  question,  as  when  a  dog  was  purposely  drowned  in  plaster 
of  Paris  (Holmes,  V.,  885)  minute  particles  were  found  all  through  the 
lungs,  and  even  the  smallest  bronchii.  A  guinea  pig,  asphyxiated  in 
mercury,  was  found  to  have  the  air  tubes  filled  with  the  globules  of 
the  metal.  The  mere  presence  of  water  will  not  destroy  life;  it  is  the 
absence  of  oxygen.  In  experiments  made  it  has  been  shown  that  the 
lungs  can  be  literally  washed  out,  by  a  continuous  stream  of  water, 
and  as  long  as  air  is  admitted,  not  only  will  life  continue  but  there 
will  be  very  little  inconvenience. 

Before  proceeding  to  give  the  special  treatment  in  particular  forms 
of  asphyxia,  I  will  allude  to  methods  of  resuscitation  applicable  in  all. 
Some  writers,  particularly  in  our  school,  recommend  the  use  of 
certain  remedies  in  certain  cases.  It  will  be  sufficient  to  note  that  as 
all  the  functions  of  life  are  in  abeyance,  there  can  be  no  absorption  of 
medicinal  agents  until  vitality  is  restored,  to  some  extent  at  least. 
The  first  thing  to  be  attempted  is  to  excite  respiration,  and  for  this 
purpose  we  have  a  choice  of  several  methods.  That  which  has  been 
in  use  the  longest,  and  has  given,  I  think  the  best  results,  is  that  of 
Marshall  Hall.    His  method  is  as  follows : 

"1.  Treat  the  patient  instantly  on  the  spot,  in  the  open  air,  freely 
exposing  the  face,  neck,  and  chest  to  the  breeze,  except  in  severe 
weather. 

"2.  In  order  to  clear  the  throat,  place  the  patient  gently  on  the  face, 
with  one  wrist  under  the  forehead,  that  all  fluid,  and  the  tongue  itself, 
may  fall  forward,  and  leave  the  entrance  into  the  windpipe  free. 

"3.  To  excite  respiration,  turn  the  patient  slightly  on  his  side,  and 
apply  some  irritating  or  stimulating  agent  to  the  nostrils,  as  Amyl  ni- 
trite, dilute  Ammonia,  etc. 

"  4.  Make  the  face  warm  by  brisk  friction ;  then  dash  cold  water 
upon  it. 

"  5.  If  not  successful,  lose  no  time ;  but,  to  imitate  respiration,  place 
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the  patient  on  his  face,  and  turn  the  body  gently,  but  completely  on 
the  side,  and  a  little  beyond;  then  again  on  the  face,  and  so  on,  alter- 
nately. Repeat  these  movements  deliberately,  and  perseveringly, 
fifteen  times  only  in  a  minute.  (When  the  patient  lies  on  the  thorax, 
this  cavity  is  compressed  by  the  weight  of  the  body,  and  expiration 
takes  place.  When  he  is  turned  on  the  side,  this  pressure  is  removed, 
and  inspiration  occurs.) 

"  6.  When  the  prone  position  is  resumed,  make  a  uniform  and  effi- 
cient pressure  along  the  spine,  removing  the  pressure  immediately, 
before  rotation  on  the  side.  (The  pressure  augments  the  expiration ; 
the  rotation  commences  wispiration.)    Continue  these  measures. 

11 7.  Rub  the  limbs  upward,  with  firm  pressure  and  with  energy.  (The 
object  being  to  aid  the  return  of  venous  blood  to  the  heart.) 

"  8.  Substitute  for  the  patient's  wet  clothing,  if  possible,  such 
other  covering  as  can  be  instantly  procured,  each  bystander  supply- 
ing a  coat  or  cloak,  etc.  Meantime,  and  from  time  to  time,  to  excite 
inspiration,  let  the  surface  cf  the  body  be  slapped  briskly  with  the 
hand. 

"  9.  Rub  the  body  briskly  till  it  is  dry  and  warm,  then  dash  cold 
water  upon  it,  and  repeat  the  rubbing. 

"Avoid  the  immediate  removal  of  the  patient,  as  it  involves  a 
dangerous  loss  of  time  —  also,  the  use  of  bellows,  or  any  forcing  instru- 
ment; also,  the  warm  bath,  and  all  rough  treatment." 

Another  method,  in  common  use  in  cases  of  "  still  birth,"  and  in 
some  instances  quite  successful,  is  alternately  raising  the  body  into  a 
sitting  posture,  and  then  replacing  it  at  full  length,  on  the  back; 
occasionally  turning  it  on  the  sides  and  a  little  beyond,  and  back 
again.  The  movement  must  be  made  about  fifteen  times  to  the 
minute,  and  persisted  in  for  at  least  ten  minutes. 

A  method  in  use  by  the  London  Humane  Society,  and  to  some 
extent  in  this  country  also,  is  known  as  Silvester's  method.  The  body 
is  placed  on  the  back,  with  the  head  and  shoulders  elevated,  so  that 
the  thorax  is  made  prominent.  To  imitate  inspiration  the  arms  are 
to  be  carried  upward  above  the  head,  at  full  length,  until  the  elbows 
nearly  or  quite  touch ;  the  motion  is  made  slowly.  This  is  found  to 
admit  air  into  the  lungs  in  quantities  varying  from  9  to  44  cubic 
inches.  It  is  essential,  of  course,  that  the  mouth  and  fauces  should 
be  cleared  of  all  foreign  material,  etc.  To  imitate  expiration,  the 
arms  are  replaced  by  the  side,  and  pressure  made  on  the  thorax  to 
expel  the  air.  The  expired  air  is  usually  somewhat  less  in  amount 
than  that  inspired.  These  motions  must  be  made  at  the  rate  of 
fifteen  to  the  minute,  steadily  and  continuously,  to  imitate  as  closely 
as  possible  the  normal  act  of  respiration. 

Inflation  through  the  mouth,  by  the  "mouth  to  mouth"  method,  or 
the  use  of  a  conductor,  has  been  used  to  some  extent  from  time  imme- 
morial, and  has  occasionally  done  good  service.  While  doubting, 
somewhat,  its  value  when  continued  for  any  length  of  time,  there  can 
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be  no  question  that  it  may  be  valuable  in  tbe  commencement  of 
treatment,  to  fully  expand  the  lungs,  and  commence  the  process  of 
respiration.  The  chief  difficulty  has  been  to  prevent  the  entrance  of 
air  into  the  oesophagus ;  this  is  overcome  by  making  moderate  pres- 
sure backwards  on  the  trachea,  thus  closing  the  oesophagus,  and  at 
the  same  time  giving  a  more  direct  entrance  to  the  glottis. 

Professor  Pacini  has  had  much  success  in  the  following :  "  The 
asphyxiated  person  is  placed  horizontally  on  a  bed  or  table ;  the 
operator,  standing  with  the  head  against  his  own  belly,  takes  hold  of 
the  patient's  shoulders,  by  applying  the  thumbs  on  the  heads  of  the 
humori,  and  the  four  fingers  behind  and  close  to  the  arm-pits.  He 
then  pulls  the  shoulders  toward  him,  and  lifts  them  in  a  perpendicular 
direction,  this  admits  the  entrance  of  air,  and  on  relaxing  the  traction, 
expiration  occurs. 

Dr.  Bain  has  a  method  very  similar,  except  that  the  traction  is- 
horizontal  entirely. 

It  will  be  observed  that  all  of  these  methods  have  two  objects  in 
view,  and  perhaps  one  will  be  as  efficacious  as  the  other,  viz.,  to 
imitate  the  alternate  expansion  and  contraction  of  the  chest,  in  the 
natural  rythm  of  respiration  —  facilitate  the  entrance  of  air  through 
the  mouth  and  air  tubes,  and  handle  the  "'vital  spark"  with  great 
gentleness. 

It  must  not  be  forgotten  to  examine  very  carefully  for  the  cause,  as. 
not  a  few  cases  occur  of  impaction  of  food  in  the  oesophagus,  and  a 
suspension  of  respiration  by  mechanical  occlusion  of  the  air  passages. 

When  respiration  is  partially  restored,  we  may  much  hasten  its  full 
establishment  by  applying  Amyl  nitrite  to  the  nostrils,  or  some  similar 
agent.  Even  Ammonia  has  proved  serviceable.  Treatment,  at  thia 
stage,  as  in  chloroform  narcosis  is  valuable.  For  instance,  traction 
on  the  tongue,  or  passing  the  finger  into  the  oesophagus.  As  soon  as- 
the  functions  of  life  commence  to  be  active,  full  reaction  can  be  facili- 
tated by  the  employment  of  the  appropriate  remedies,  as  given  below. 
In  all  cases,  I  think,  moderately  brisk  friction,  without  force  or 
roughness,  had  better  be  employed,  and  continued  until  the  rigor 
mortis  disappears  entirely.  Wet  or  frozen  clothing  is  always  to  be 
removed,  and  upon  reaction  coming  on  put  on  dry  clothing  or  cover 
with  proper  bedding. 

We  will  now  consider,  in  order,  some  of  the  commoner  forms  of 
asphyxia,  and  such  special  indications  for  treatment  as  may  arise  in 
each  case. 

1.  Newly  oorn  infants  are  occasionally  asphyxiated,  either  from  the 
moment  of  birth,  or  coming  on  after  one  or  two  respiratory  acts. 
When  the  cord  is  found  twisted  around  the  neck,  freeing  it  from  this 
constriction  will  often  prove  all  sufficient.  Occasionally  it  will  be 
from  compression  of  the  funis  in  the  parturient  strait,  and  life  may 
be  hopelessly  lost.  Any  of  the  methods  above  enumerated  may  be 
practiced,  commencing  them,  I  think,  with  artificial  inflation  of  the* 


128  SURGICAL    EMERGENCIES. 

lungs.  Placing  them  in  an  electric  bath,  in  which  the  positive  elec- 
trode is  placed  at  the  head  of  the  vessel  or  bath  tub,  and  the  negative 
at  the  foot,  attached  to  the  "  induced  "  posts  in  the  battery —  may  be 
used.  The  current  must  not  be  too  strong,  in  fact  should  be  barely 
perceptible,  and  they  should  not  be  allowed  to  remain  immersed  more 
than  a  moment  or  two. 

2.  Noxious  gases,  affect  asphyxia  in  various  ways.  Thus  nitrogen 
and  hydrogen,  whilst  forming  large  elements  in  atmospheric  air,  are 
not  respirable,  or  capable  of  supporting  life.  Each  of  them  are  dilu- 
ents of  oxygen,  and  will  not  only  take  up  this  gas  from  the  air  cells  in 
the  lunas,  but  even  abstract  it  from  the  blood  itself.  Some  of  them, 
as  carbonic  acid  g.is,  and  sulphuretted  hydrogen,  have  a  distinct  and 
specific  toxical  influence,  and  the  loss  of  oxygen  is  much  aggravated 
by  this  poisonous  action.  The  first  indication  is  to  remove  the 
individual  from  the  influence  of  the  gas,  into  the  fresh  air,  and  then 
to  restore  the  respiration  as  above.  Arsenicated  hydrogen  acts  so 
rapidly,  causing  death  "quicker  than  if  the  windpipe  were  tied" 
(Harley),  that  any  attempt  at  resuscitation  must  almost  necessarily 
fail.  There  is  little  hope  of  neutralizing  these  agents,  as  in  the  case  of 
poisoning  generally,  and  the  oxygen  contained  in  ordinary  atmos- 
pheric air  is  barely  sufficient  to  make  artificial  respiration  alone  suc- 
cessful. It  would  seem  that  pure  oxygen  might  be  very  useful,  but 
the  impossibility  of  securing  it  when  needed,  will  make  it  a  remedy 
to  be  "wished  tor  but  impossible  to  obtain." 

3.  {Strangulation,  from  hanging,  "  garrotihg,"  impaction  of  foreign 
material  in  the  oesophagus  or  wind  passages,  etc.,  first  demands 
removal  of  the  causes.  All  constriction  of  clothing,  and  the  like, 
must  be  removed,  and  respiration  established  as  above.  Opium  has 
been  recommended,  in  such  cases,  probably  on  purely  theoretical 
grounds,  and  certainly  should  be  useful  in  relieving  the  cerebral  con- 
gestion. Faradaism  is  credited  with  doing  some  wonderful  things  in 
resuscitation  from  hangiug,  and  an  interesting  case  can  be  found  in 
The  Medical  Investigator,  (V11I.  p.  145),  occurring  in  Missouri,  in 
which  a  measure  of  success  was  attained,  but  further  experiment  was 
stopped  by  the  sheriff.  In  this  case  the  eyes  followed  persons  about 
the  room,  and  there  was  some  feeble  respiratory  effort  and  cardiac 
action. 

4.  Drowning  furnishes  the  larger  number  of  cases  of  asphyxia,  and 
is  sufficiently  noticed  in  other  places.  It  may  be  considered  the  typ- 
ical form.  The  nausea  attending  resuscitation  is  extreme,  and  may 
be  controlled  by  Ipecac.  According  to  Hering  and  oihers,  Lack. 
and  ISolan.  mam.,  have  a  decided  effect  in  restoring  vitality,  but  can 
only  be  given,  with  any  hope  of  success,  when  respiration  is  partially 
re-establisned. 

5.  Frost-bitten  asphyxia  is  a  peculiarly  difficult  condition  to  manage, 
as  in  addition  to  the  suspended  respiration,  we  have  a  serious  lesion 
at  the  centres  of  life,  with  coagulation  of  the  blood  in  the  periphery. 
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The  first  thing  to  be  done  is  to  remove  the  patient  to  an  unheated 
room,  or,  if  the  cold  is  not  too  severe,  treat  him  in  the  open  air. 
Remove  all  the  clothing,  and  place  the  body  on  a  table,  or  in  such  a 
position  that  the  melted  snow  may  run  off  freely.  The  body  may 
then  be  covered  with  snow  to  the  depth  of  an  inch  or  more,  leaving 
the  face  uncovered.  If  snow  cannot  be  had,  cloths  wrung  out  in  cold 
water  may  be  applied,  or  the  body  briskly  rubbed  with  snow  or  the 
wet  hand.  This  is  to  be  continued  until  the  stiffened  parts  become 
pliable,  and  there  is  some  redness  of  the  surface.  Friction  must  be 
kept  up  with  vigor,  and  some  one  of  the  methods  above  enumerated 
employed  to  restore  respiration.  The  return  to  consciousness  must 
be  aided  by  the  administration  of  small  quantities  of  strong  black 
coffee,  without  milk,  and  the  excessive  pain  complained  of  met  with 
turbo  veg.  or  Arsen.  When  the  surface  becomts  warm,  respiration, 
restored,  and  consciousness  returns,  warm  clothing  must  be  put  on, 
and  the  patient  put  to  bed.  For  twenty-four  hours  all  application  of 
heat,  or  admission  into  a  heated  room  had  better  be  avoided,  but 
after  that  time,  if  there  are  no  untoward  symptoms,  the  usual  habits 
of  life  may  be  fully  resumed.  The  extremities  must  be  closely 
watched,  as  gangrene  may  invade  them,  and  we  must  expect  to  have 
many  troublesome  sequelae,  particularly  chilblains. 

This  includes  all  the  varieties  of  asphyxia  usually  presented.  There 
is  a  somewhat  analogous  condition,  though  not  strictly  asphyxia  — 
that  cannot  well  be  included  under  another  head,  and  must  be 
noticed  however  briefly.  I  allude  to  the  effects  of  lightning.  It. 
would  seem  that  in  no  sense  can  this  be  considered  as  an  agent  induc- 
ing asphyxia,  but  as  in  many  cases  there  is  a  simple  suspension  of 
life,  without  any  visible  lesion,  it  may  be  considered  somewhat, 
related  to  our  topic. 

The  effects  ot  lightning  are  various,  and  as  far  as  my  information 
goes  cannot  be  fully  explained.  I  have  seen  a  number  of  such  acci- 
dents, and  in  no  two  cases  were  the  conditions  even  similar.  In  one, 
part,  or  even  the  whole  body,  will  be  found  burnt  to  a  crisp;  in 
another  the  clothing  will  be  stripped  off,  and  no  mark  will  be  dis- 
coverable on  the  surface  of  the  body;  in  others  the  skin  will  be 
blistered ;  again  the  bones  will  be  broken  in  one  or  more  fragments ; 
and  in  still  others,  a  red  mark,  like  a  patch  of  erythema  will  show 
the  point  of  entrance  or  contact.  In  many  instances  single  organs 
will  suffer,  as  the  eye,  ear,  or  the  organ  of  speech ;  and  in  the  large 
majority  there  will  only  be  a  momentary  shock,  which  passes  away 
without  leaving  any  unpleasant  sequelae. 

I  have  seen  one  case  in  which  many  of  these  conditions  were  pres- 
ent ;  the  hand  burned  to  a  cinder,  the  bones  of  the  skull  comminuted, 
and  an  erythematous  patch  on  the  thorax.  Cases  are  mentioned  by 
many  authorities  of  a  peculiar  photographic  reproduction  of  surround- 
ing objects,  as  trees,  houses,  etc.— on  the  body  of  persons  struck.  No 
explanation  can  be  offered  of  this  occurrence,  but  it  is  too  well 
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authenticated  to  doubt.  In  a  few  words  the  symptoms  of  lightning 
stroke,  as  far  as  physical  effects  are  concerned,  are  as  various  almost 
as  the  number  of  cases ;  the  subjective  symptoms  vary  from  a  momen- 
tary insensibility,  to  coma,  or  syncope,  or  profound  unconsciousness, 
lasting,  in  one  case  (Holmes'  II,  p.  29),  one  hour  and  a  quarter.  The 
immediate  cause  of  death  seems  to  be  a  paralysis  of  the  nerve  centres, 
particularly  the  cerebro-spinal  axis,  and,  in  cases  with  cardiac  dilata- 
tion, rupture  of  this  organ.  In  the  majority  of  instances  lightning  passes 
into  and  through  the  body  without  explosion,  but  it  has  been  observed 
that  when  it  is  induced,  that  is  attracted  from  a  conductor  to  the 
body,  or  passes  over  through  a  break  in  the  conducting  medium,  as  a 
joint  in  a  lightning  rod,  there  is  a  sensible  explosion,  and  the  disorgan- 
izing effects  are  greater.  Death  is  probably  painless  and  most  cases 
will  exhibit  no  change  of  feature,  even  retain  the  position  they  were 
in  when  struck  —  and  no  evidence  or  expression  of  pain  will  be 
observed. 

In  a  case  of  suspended  animation  from  this  cause,  the  most  effica- 
cious treatment  has  been  found  to  be  dashing  cold  water  in  the  face ; 
or  burying  the  body  in  the  ground,  with  the  face  exposed  and  turned 
towards  the  sun.  Eesuscitation  is  frequently  followed  by  some 
mental  or  physical  defect,  that  if  not  permanent  is  at  all  events  long- 
lasting.  Loss  of  the  hair,  cataract,  deafness,  aphasia,  paraplegia, 
etc.,  are  common.  I  have  never  succeeded  in  restoring  life  in  these 
cases,  but  have  seen  many  fatal  accidents,  at  sea  and  on  land.  Many 
have  been  "  shocked'1  but  recovered  without  treatment.  The  burns 
resulting  from  this  cause,  have  been  exceedingly  painful  and  obsti- 
nate in  healing,  but  as  far  as  objective  symptoms  are  concerned  do 
not  differ  from  burns  from  other  causes. 


X.    INJURIES    OF    BLOOD    VESSELS. 

The  most  important,  and  indeed  the  only  accident  that  is  likely  to 
feefall  the  blood  vessels,  is  wounding,  or  in  some  way  sustaining  a 
lesion  of  the  walls,  establishing  haemorrhage.  It  is  true  that  morbid 
processes  may  exercise  pressure  and  interrupt  the  circulation  in  a 
part,  but  in  the  large  majority  of  instances  such  occurrences  will  pro- 
duce trifling  derangements,  and  even  escape  recognition,  unless  the 
vessel  is  a  large  one,  and  the  compression  has  been  established  speed- 
ily. We  have  e\sewhere(  Surg.  Tkerap.)  shown  how  arteries  and  veins 
accommodate  themselves  to  slowly  growing  tumors,  either  by  an 
alteration  in  their  course,  or  the  tumor  growing  around  them;  at 
other  times  collateral  circulation  is  established  without  attracting 
attention,  and  unless  the  growth  is  exceedingly  rapid,  or  the  com- 
pressing medium  is  some  foreign  body,  as  a  musket  ball,  the  condi- 
tion of  affairs  will  never  be  suspected.  When  the  circulation  is 
arrested  or  retarded  by  pressure  from  a  body  like  a  musket  ball,  the 
presumption  is  that  sloughing  will  ultimately  occur,  and  haemorrhage 
-come  on  as  in  the  case  of  a  primary  wound.  This,  however,  will 
receive  attention  at  another  place. 

There  are  few  accidents  that  are  so  surrounded  by  peril,  and  that 
make  such  imperative  demands  on  the  skill  of  the  surgeon,  than 
those  involving  arterial  haemorrhage,  or  even  venous  bleeding  when 
large  trunks  are  injured.  The  rapidity  with  which  life  is  exhausted, 
and  the  accurate  knowledge  required  to  expose  the  bleeding  vessel  at 
a  distance  from  the  point  of  injury,  together  with  the  occasion,  fre- 
quently presented — to  apply  a  ligature  on  the  main  trunk,  owing  to 
the  excessive  vascularity  of  some  anatomical  regions,  combines  to 
make  an  accident  of  this  nature  one  of  very  startling  character  to  the 
inexperienced  or  young  surgeon.  Life  has  more  than  once  been  lost 
by  temporizing  treatment,  and  patients  frequently  placed  in  great 
danger,  both  to  life  and  limb —  by  failure  to  radically  arrest  the  flow 
of  blood.  In  view  of  all  these  circumstances,  it  is  difficult  to  conceive 
of  an  accident  that  should  receive  more  careful  study  and  attention. 

The  causes  of  haemorrhage  are  various.  It  will  serve  a  good  purpose, 
probably,  to  consider  them  under  two  heads,  viz.,  primary  and  second- 
ary. The  former  would  inelude  all  injuries  inflicted  on  blood  vessels 
fey  cutting,  bruising,  tearing  or  piercing  instruments,  which  set  up 
bleeding  at  once,  immediately  upon  the  reception  of  the  injury.  The 
.gravity  of  a  case  is  in  direct  relation  to  the  size  of  the  vessel  injured, 
and  its  nature,  i.  e. ,  whether  vein  or  artery.  Small  vessels  of  either 
character,  may  under  peculiar  circumstances  bleed  freely,  and  endan- 
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ger  life ;  particularly  is  this  the  case  when  the  extremities  are  wounded 
during  or  shortly  after  extreme  toil,  as  marching,  etc. — when  there  is 
a  physiological  hyperaemia,  and  small  twigs  assume  the  importance  of 
vessels  of  the  second  or  third  magnitude.  Under  more  favorable  cir- 
cumstances such  haemorrhages  usually  cease  spontaneously,  and  need 
give  no  concern.  Here  is  a  question  of  much  magnitude,  and  one 
that  confronts  the  young  surgeon  at  the  threshold  of  his  career.  It  is- 
only  the  experienced  surgeon  who  can  safely  and  accurately  deter- 
mine how  much  blood  an  injured  person  can  lose  without  danger.  I 
have  seen  a  mere  trickling,  in  what  was  almost  thought  a  bloodless 
operation,  place  the  patient  in  the  greatest  danger,  and  the  operator 
startled,  on  moving  his  patient,  to  find  such  an  immense  amount  of 
bloo  i  on  the  table  or  mattress.  Again  there  will  be  a  sudden  gush  of 
a  large  amount  of  blood,  startling  the  surgeon  'and  appalling  the 
bystanders,  which  will  soon  cease,  and  not  evince  any  very  marked 
depressing  effect  on  the  patient.  It  is  useless  to  attempt  to  put  in 
words  a  reliable  account  of  the  line  of  danger,  as  far  as  quantity  of 
blood  is  concerned  —  nothing  but  experience  can  give  confidence. 
What  would  be  a  trivial  loss  in  one,  would  be  fatal  in  another. 

The  amount  of  primary  bleeding,  again,  will  depend  very  much  on 
the  character  of  the  injury  to  the  vessel.  Thus  a  wound  that  com- 
pletely divides  a  vessel,  will  usually  result  in  smaller  haemorrhage 
than  when  it  is  only  partial.  In  the  case  of  arteries,  particularly, 
there  is  always  a  tendency  to  retraction,  on  division,  as  long  as  the 
coats  of  the  vessel  are  in  a  normal  condition.  Atheroma,  calcification, 
fatty  degeneration,  or  the  inclusion  in  new  tissues,  as  tumors  or 
hypertrophied  parts,  will  prevent  any  retraction  and  favors  contin- 
uous haemorrhage.  The  retraction,  however,  will  not  at  all  times 
control  the  haemorrhage,  in  fact  in  many  cases  will  greatly  add  to  the 
danger.  Thus  when  an  artery  is  cut  and  withdrawn  into  solid  mus- 
cular tissues,  particularly  muscles  in  constant  use,  bleeding  will  very 
likely  soon  cease,  and  a  coagula  form  which  may  present  a  recurrence. 
But  when  the  retraction  is  into  loose  cellular  tissue,  as  the  spermatic 
cord,  or  the  sub-peritoneal  fascia,  not  only  will  the  haemorrhage  con- 
tinue, but  the  vessel  will  be  hard  to  get  at,  and  we  maybe  necessi- 
tated to  expose  and  tie  the  main  trunk.  In  determining,  therefore,, 
the  necessity  for  ligation,  consider  the  nature  of  the  tissue  into  which 
the  vessel  lias  withdrawn.  Although,  as  will  be  seen  shortly — radical; 
measures  are  to  be  preferred  in  all  cases. 

When  a  vessel  is  partially  divided,  the  amount  of  haemorrhage 
depends  largely,  after  consideration  of  the  size  of  the  trunk — upon 
the  direction  of  the  wound  with  reference  to  the  axis  of  the  vessel. 
Thus  a  wound  transversely  to  the  axis  of  the  vessel,  will  allow  much 
gaping  of  the  edges,  and  the  haemorrhage  must  be  free;  longitudinal 
wounds,  if  not  too  extensive,  cause  little  or  no  gaping,  and  the  bleed- 
ing will  be  less.  These  facts  are  mentioned  more  to  guard  against  an 
erroneous  conception  of  the  injury,  than  to  indicate  degrees  of  danger. 
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A  small  haemorrhage  in  the  region  of  a  large  vessel  might  mislead, 
and  unless  the  course  could  be  traced  to  a  wound  of  the  vessel,  the 
patient  might  be  left  in  a  dangerous  condition;  the  fact  is  that  any 
partial  wound  of  a  large  trunk  must  receive  as  careful  attention  as  if 
there  was  complete  division. 

Puncture  of  arteries,  while  not  at  all  times  causing  haemorrhage, 
are  exceedingly  liable  to  be  succeeded  by  aneurism,  and  when  readily 
detected,  the  question  of  obliteration  must  be  carefully  considered. 
A  puncture  with  a  large  instrument  will  be  equivalent  to  a  trans- 
verse wound,  but  with  needles  and  the  like,  it  may  be  very  difficult  to 
decide  on  the  amount  of  injury,  and  the  treatment.  Perhaps  the  safe 
xule  would  be,  if  there  be  no  bleeding,  wait  for  future  developments ; 
if  there  be  haemorrhage,  no  matter  how  small,  secure  the  vessel. 

Finally,  under  the  head  of  primary  haemorrhage,  it  must  be 
lemembered,  that  spiculae  of  bone  in  fractures,  or  the  sharp  end  of  an 
obliquely  fractured  bone,  may  cause  serious  bleeding,  and  call  for 
ligation  at  once,  the  subcutaneous  nature  of  the  bleeding  not  detract- 
ing a  particle  from  the  danger  or  the  indications  for  prompt  and  radi- 
cal treatment.  So  also  dislocations  may  tear  important  vessels, 
particularly  in  attempts  to  reduce  ancient  luxations  —  and  the  indica- 
tions be  precisely  the  same  as  if  made  by  a  wound  with  some  cutting 
instrument  through  the  integument. 

Secondary  haemorrhage,  is  that  form  of  bleeding  in  which  vessels 
Jbleed  after  reaction  from  shock,  from  the  washing  out  of  clots  ;  from 
the  premature  separation  of  ligature  ;  from  morbid  processes  extend- 
ing to  the  blood-vessels  ;  or  the  reaction  from  local  shock,  or  paresis, 
.  of  vessels  in  contused  or  lacerated  wounds.  Owing  to  the  retraction 
of  the  ends  of  the  vessel  into  the  cut  tissues,  and  the  more  or  less  con- 
cealment of  the  source  of  the  discharge,  such  accidents  are  very  grave, 
and  at  times  startle  the  most  experienced  surgeons.  It  is  in  such 
cases  that  the  main  trunk  has  to  be  found  and  secured,  and  well  illus- 
trates the  necessity  for  constant  anatomical  study.  Carnochant, 
{Operative  Surgery,  Part  I  p.  63,)  relates  a  case  of  wound  of  the  plantar 
artery,  in  which  for  secondary  haemorrhage  he  tried  the  posterior  tibial, 
popliteal,  and  ultimately  the  common  femoral,  above  the  profunda, 
successively,  before  the  haemorrhage  was  controlled.  Ulceration  and 
sloughing  of  the  soft  parts  very  rarely  extends  to  the  arteries, 
although  the  vein  frequently  suffers.  The  fibrous  coat  of  an  artery  has 
the  peculiar  property  to  resist  such  influences  longer  than  other  tissues, 
and  we  have  a  familiar  example  in  sloughing  phagedaena,  where  the 
tissues  all  rapidly  give  way,  and  expose  the  artery  pulsating  at  the 
bottom  of  the  chasm.  Occasionally  from  long  continued  pressure,  as 
from  an  impacted  musket-ball,  or  some  foreign  substance,  a  vessel 
becomes  devitalized,  and  the  dead  portion  sloughs  out.  This  is  also 
the  case  in  burns,  and  in  vessels  which  have  been  grazed  by  a  passing 
foall  in  gun-shot  wounds.  In  such  instances  fatal  haemorrhage  may 
.ensue,  but  as  a  rule,  I  think,  the  vessel  is  usually  obliterated  long 
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before  the  sloughing  occurs.  Haemorrhage  of  a  secondary  character 
in  contused  and  lacerated  wounds  are  quite  common,  as  the  suspen- 
sion of  activity  from  the  primary  effects  of  the  injury  forbids  the 
formation  of  a  very  firm  coagulum.  In  a  large  number  of  casess  how- 
ever, the  inner  walls  of  the  vessel  roll  up,  and  secondary  bleeding  will 
not  occur. 

The  symptoms  of  haemorrhage  depend  somewhat  on  the  character  of 
the  vessel  wounded,  whether  vein  or  artery;  and  the  location  of 
the  injury,  on  a  free  surface,  in  a  wound,  or  in  subcutaneous  parts. 

Venous  hsemorrhage,  other  things  being  equal,  is  not  as  serious  a 
matter  as  arterial.  It  will  frequently  cease  spontaneously,  is  easily 
arrested  by  moderate  pressure  on  the  distal  side,  and  the  effects  are 
not  as  serious  unless  very  profuse ;  on  the  other  hand,  when  from  any 
reason,  a  wounded  vein  requires  ligation,  or  any  other  method  of  a 
mechanical  nature,  they  are  less  tolerant  of  compression,  and  prone  to 
take  on  inflammatory  action.  There  is,  also,  an  occasional  entrance 
of  air  into  wounded  veins,  which  is  an  accident  believed  to  be  peculiar 
to  veins,  and  one  of  very  serious  import.  Leaving  this  for  the  present, 
we  will  observe  that  the  ordinary  symptoms  of  venous  haemorrhage 
are  readily  recognized,  although  much  modification  may  arise.  The 
blood  from  a  vein  flows  in  a  continuous  stream,  without  "jetting"  or 
any  impulse,  and  is  dark  in  color.  As  a  variation,  we  may  meet  cases 
in  which  the  proximity  to  an  artery  will  communicate  a  sort  of  pulsa- 
tion to  the  vessel,  but  I  doubt  if  the  blood  will  ever  be  expelled  in 
jets,  rhythmical  at  least.  Also  when  hsemorrhage  has  continued  for  a 
long  time,  particularly  from  a  large  trunk,  the  veins  may  become 
emptied  of  blood,  and  the  color  of  the  flow  assume  a  brighter  tint,. 
When  a  slight  pulsation  is  observed  together  with  this  brighter  colon 
the  novice  might  be  deceived ;  but  as  pressure  below  the  wound  at 
once  controls  the  flow,  and  the  exhaustion  is  notably  less  than  from 
the  same  loss  of  arterial  blood,  there  need  be  no  difficulty  in  making 
an  accurate  diagnosis.  The  constitutional  symptoms  of  hsemorrhage 
are  the  same,  although  in  a  somewhat  minor  degree,  as  in  the  case  of 
arterial  hsemorrhage,  and  may  be  found  under  the  latter  head.  The 
same  may  be  said  of  treatment,  although  it  may  be  mentioned  at  this 
place,  that  a  compress  on  the  vessels  below  the  wotind,  and  a  light 
bandage  about  the  part,  will  be  all  that  is  usually  required.  If  at  the 
expiration  of  ten  or  twelve  hours  renewed  hsemorrhage  should  follow 
the  removal  of  the  bandage,  other  means,  as  in  the  case  of  arteries, 
may  be  employed,  giving  acupressure  the  preference. 

The  entrance  of  air  into  the  veins  is  an  accident  of  somewhat  rare 
occurrence,  but  as  Mr.  Mooke  says  (Holmes  I,  856),  it  has  occurred 
''sufficiently  often  to  allow  of  our  arriving  at  some  conclusion  in 
regard  to  it."  The  accident  usually  occurs  during  the  operations  in  the 
neck  or  axilla,  or  where  any  of  the  large  trunks  leading  to  the  heart 
may  be  met  and  injured.  The  accident  is  announced  by  a  whistling, 
gurgling,  or  bubbling  sound,  distinctly  heard  by  the  bystanders,  and 


INJURIES   OF  BLOOD-VESSELS.  135 

the  sudden  appearance  of  alarming  symptoms,  indicating  disturbance 
of  cardiac  action.  The  gravity  of  the  accident  varies,  with  the 
amount  of  air  introduced,  from  alarming  symptoms  as  above,  and 
immediate  death.  Velpeaix  (Operat.  Surg.  I  p.  30,)  discusses  this 
question  at  great  length,  and  agrees  with  Nysten,  1809,  that  the  symp- 
toms are  due  to  the  entrance  of  the  air  into  the  heart,  and  not  from 
any  action  on  the  vein  as  Bichat  taught.  This  is  the  belief  at  present, 
quite  generally  so,  but  the  mode  of  death  from  this  cause  has  been 
much  argued,  by  Erichson  and  others,  and  still  no  definite  conclusion 
has  been  reached.  The  fact  that  all  the  veins  in  the  body  become 
flat  when  exposed  to  the  air,  with  the  exception  of  those  in  the  neck 
and  axilla,  which  remained  rounded,  was  recognized  as  the  reason 
for  the  rarity  of  the  accident,  but  it  was  Velpeau  and  Berard  that 
determined  the  reason  for  this.  They  found  that  these  large  vessels 
was  so  firmly  attached  to  the  sternum,  clavicle,  and  other  parts,  by 
plastic  adhesion,  that  flattening  was  prevented.  Also  that  the  motion 
of  the  chest  in  respiration  had  the  effect  to  cause  a  "venous  pulsa- 
tion" or  wave  in  these  vessels,  which  with  their  patency  had  the  effect 
to  greatly  favor  the  entrance  of  air.  This,  however,  did  not  account 
for  its  fatal  effects,  and  Mr.  Moore  (1.  c.)  after  carefully  weighing  all 
that  is  said  on  the  subject,  comes  to  the  following  conclusion  :  "*  * 
the  largest  quantity  of  air  is  always  found  in  the  right  side  of  the 
heart.  The  most  sudden  deaths  occur  when  the  most  air  and  the 
least  blood  are  discovered  in  the  right  auricle  and  ventricle,  and  when 
the  two  fluids  are  least  intermixed."  The  circulation  is  assumed  to 
be  arrested  in  the  right  heart,  and  the  explanation  thus  giyen.  "  When 
air  enters  the  right  ventricle,  and  the  ventricles  contracts,  a  part  only 
of  its  contents  passes  into  the  pulmonary  artery ;  the  remainder 
regurgitates  into  the  auricle.  For  the  wet  tricuspid  valve  is  not  raised 
from  the  ventricle  by  so  thin  a  fluid  as  air.  and  consequently  does  not 
close  the  auriculo-ventricular  opening.  In  subsequent  dilatations  of 
the  ventricle,  additional  air  enters  it  from  the  auricle,  and  either  is 
forced  by  the  systole,  or  floats  into  the  pulmonary  artery.  That  which 
first  occurred  with  the  tricuspid  valves  now  happens  to  the  pulmon- 
ary, they  stick  to  the  walls  of  the  artery  and  are  useless.  The  ventri- 
cle, thus  deprived  of  all  assistance  from  the  valves,  communicates 
both  in  its  systole  and  diastole,  with  both  its  orifices,  and  draws  in 
from,  and  restores  to,  both  artery  and  auricle,  the  contents  of  both. 
The  blood  and  air  advancing  and  regurgitating  at  both  the  orifices  of 
the  ventricle,  the  circulation  is  nearly  at  a  stand."  When  death 
occurs  from  this  cause,  it  is  usually  very  sudden,  the  patient  expiring 
almost  as  soon  as  the  condition  is  recognized. 

The  treatment  of  this  condition  must  be  both  cautionary  and  curative. 
Eor  the  first  indication,  veins  cut  in  the  dangerous  regions  must  be 
secured  at  once,  before  air  enters  ;  if  there  should  be  an  admission  of 
air,  early  closure  of  the  vessels  will  limit  the  amount  introduced,  and 
in  the  same  proportion  lessen  the  danger.    When  air  has  entered, 
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place  the  patient  at  once  in  the  supine  position,  and  aid  the  hearts 
action  by  friction,  and  stimulants.  Improvement  commences  at  once, 
when  at  all,  and  after  the  lapse  of  five  minutes  all  danger  may  be 
considered  past.  I  will  relate,  in  the  absence  of  any  personal  exper- 
ience, a  case  mentioned  by  Mr.  Moore  (1.  c.) :  "On  November  22, 
1822,  Dupuytren  excised,  without  difficulty  or  haemorrhage,  a  tumor 
from  the  posterior  and  lateral  part  of  the  neck  of  a  healthy  young 
woman.  As  an  assistant  was  raising  the  tumor,  and  the  operater  was 
separating  its  last  attachments,  a  prolonged  noise  was  heard  in  the 
wound,  like  that  of  air  rushing  into  an  exhausted  receiver.  If  it 
were  not  that  I  am  far  from  the  air  tubes,"  said  Dupuytren,  "I  should 
have  supposed  we  had  opened  them."  The  words  were  hardly  spoken 
when  the  girl  exclaimed  'Je  suis  morte ;'  she  trembled,  and  fell  dead. 
The  right  auricle  was  distended  like  a  bladder  with  air,  which  rushed 
out  unmixed  with  blood  when  the  auricle  was  opened."  He  also  gives 
a  case  from  Mott,  in  which  life  was  preserved.  The  patient  had  con- 
vulsions, much  distortion  of  the  face,  and  laid  as  if  in  articulo  mortis 
for  "near  half  an  hour,"  he  then  recovered  with  hemiplegia,  which 
lasted  a  whole  day. 

(b.)  Arterial  hcemorrhage,  in  general,  can  readily  be  distinguished 
from  venous,  but  circumstances  may  arise  that  would  mislead  the 
inexperienced.  The  blood  is  usually  bright  red  in  color,  hot,  coagu- 
lates quickly,  is  expelled  in  jets,  synchronous  with  the  action  of  the 
heart,  and  can  be  arrested  by  pressure  on  the  proximal  side  of  the 
wound ;  cases  occur  in  which  the  haemorrhage  has  continued  for  a  long 
time,  where  considerable  blood  has  been  lost,  when  the  impulse  of 
the  flow  is  lost,  and  it  runs  in  a  steady  stream  as  in  the  case  of  venous 
haemorrhage.  The  color  of  the  blood  may  also  become  darker  as  the 
arteries  are  emptied,  and  nothing  but  the  fact  that  proximal  pressure 
will  arrest  the  flow,  or  an  actual  view  of  the  vessel,  will  convince  the 
attendant  that  it  is  an  artery  that  has  been  wounded.  When  a  large 
vessel,  as  the  aorta,  or  iliacs  has  been  injured,  a  few  moments  suffice 
to  extinguish  life,  the  body  soon  becoming  emptied  of  blood.  When 
smaller  and  deep  seated  vessels,  particularly  those  situated  in  muscu- 
lar parts — haemorrhage  is  usually  very  free  until  the  hearts  action  has 
been  weakened  somewhat,  then  becoming  sluggish,  coagulating  some- 
what about  the  wound  in  the  vessel,  and  the  patient  faints.  While 
the  syncope  continues  haemorrhage  ceases  and  some  progress  is  made 
to  prevent  its  reccurrence  by  the  coagulation  of  the  vital  fluid.  The 
bleeding  reappears,  however,  on  restoration  to  consciousness,  syncope 
again  comes  on,  and  so  with  successive  faintings  and  renewals  of 
bleeding,  the  life  is  lost.  Even  when  the  vessel  ceases  bleeding  after 
the  first  attack  of  syncope,  the  coagula  are  so  very  readily  washed  away ; 
the  barrier  is  so  feeble,  that  cases  in  which,  sooner  or  later,  secondary 
bleeding  does  not  occur,  are  exceedingly  few,  and  the  greatest  caution 
must  be  exercised  to  guard  against  shock,  motion,  or  anything  that 
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would  excite  a  more  forcible  circulation  of  the  blood,  or  motion  in 
the  muscles  surrounding  the  vessel. 

What  has  been  written  above  applies  particularly  to  haemorrhage 
on  a  free  surface,  as  the  surface  of  a  wound,  when  the  source  of  the 
haemorrhage  is  readily  detected,  and  its  nature  at  once  made  out.  We 
have  now  to  consider,  briefly,  a  more  obscure  condition,  in  which  the 
haemorrhage  is  concealed,  or  occurs  within  some  of  the  closed  cavities 
of  the  body. 

(c.)  Concealed  haemorrhage,  whether  venous  or  arterial,  is  a  most 
serious  accident,  one  that  is  frequently  difficult  in  detection,  and  in 
the  large  majority  of  instances  almost  incurable.  Of  course  the  size  of 
the  vessel,  and  the  nature  of  the  injury  will  exercise  much  influence 
on  prognosis  and  diagnosis,  but  there  are  few  cases  in  which  the 
surgeon  can  be  positively  certain  of  the  condition  of  affairs.  The 
■causes  are  many,  as  gun-shot  injury ;  rupture  of  aneurismal  sacs ; 
punctured  wounds;  injury  of  arteries  from  fragments  of  fractured 
bones ;  rupture  of  the  fallopian  tubes  in  tubal  pregnancy ;  or  the 
retraction  of  cut  vessels  into  one  of  the  cavities.  The  region  affected 
will  very  greatly  modify  the  symptoms,  as  where  the  haemorrhage  is 
into  the  cavity  of  the  cranium,  symptoms  of  compression  of  the  brain 
will  be  prominent ;  when  the  chest,  dyspnoea  ;  of  the  abdomen  various 
symptoms,  particularly  peritonitis,  etc.  In  all  of  these,  I  think  there 
will  be  a  feeling  of  flowing ;  in  one  case  of  death  from  rupture  of 
the  fallopian  tube,  the  patient  felt  certain  that  there  was  some  dis- 
charge into  the  vagina,  and  could  scarcely  be  convinced  by  actual 
inspection  that  she  was  mistaken.  As  a  general  thing  the  symptoms  are 
as  follows,  but  when  the  haemorrhage  is  slight  they  will  more  gradually 
make  their  appearance,  and  not  be  as  marked  and  severe :  Great 
prostration,  with  increasing  pallor  of  the  surface,  sighing  respiration; 
intense  internal  heat ;  unquenchable  thirst ;  restless,  and  tossing  about ; 
the  features  assume  a  pinched  expression ;  the  pulse  becomes  weaker 
and  quicker,  until  it  cannot  be  felt  at  the  wrist ;  there  will  be  ringing 
in  the  ears ;  dimness  followed  by  loss  of  sight ;  a  cold  clammy  per- 
spiration will  cover  the  body ;  the  breath  will  be  cold ;  the  nose,  ears, 
fingers  and  toes  will  become  icy  cold ;  and  fainting.  In  severe  cases 
the  fainting  will  be  the  prelude  to  death,  consciousness  not  being 
restored ;  in  other  instances  there  will  be  a  succession  of  fainting  fits, 
each  one  lasting  longer,  and  more  profound,  with  convulsions  at  the 
close.  Should  the  haemorrhage  cease,  the  most  positive  injunction 
must  be  given  to  avoid  motion,  and  every  precaution  taken  to  avoid 
mental  excitement,  or  motion  either  active  or  passive. 

Treatment. — The  treatment  of  haemorrhage  has  for  its  first  indication 
to  cause  obliteration  of  the  wounded  vessel;  secondly  to  establish 
collateral  circulation.  The  means  to  be  employed  for  these  purposes 
will  be  given  shortly,  but  we  must  first  consider  the  changes  that 
occur  in  the  wounded  parts,  and  the  manner  in  which  the  vessel 
becomes  occluded. 
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A  wounded  vessel  that  ceases  to  bleed  spontaneously,  as  is  said,, 
will  be  found  plugged  by  a  mass  of  coagulated  blood,  within  its  canal-, 
called  an  internal  clot;  there  will  also  be  a  coagulation  of  the  blood 
poured  out  into  the  surrounding  tissues,  which  is  called  the  external 
clot.  Such  an  arrest  of  bleeding  is  too  often  temporary,  the  external 
clot  becoming  disorganized  and  carried  off,  which  frequently  carries; 
the  internal  clot  with  it.  It  is  a  very  undesirable  method,  but  when 
deep  vessels,  particularly  in  some  of  the  cavities,  are  concerned,  we 
must  be  thankful  for  that  much.  Apart  from  the  imperfect  character 
of  such  a  barrier,  the  danger  of  suppuration,  septicaemia,  and  pyaemia, 
that  will  be  a  constant  menace  when  the  clots  commence  to  break 
down,  will  always  render  this  method  of  controlling  bleeding  undesir- 
able. The  rational,  scientific,  and  only  safe  proceedure,  is  to  firmly 
close  the  cut  end  of  the  vessel,  by  surgical  means,  and  secure  the  for- 
mation of  an  internal  clot  alone,  and  a  permanent  occlusion  of  the 
vessel  by  its  organization.  When  any  constriction  is  practiced  at  the 
cut  end  of  a  vessel,  the  blood  current  is  at  once  arrested,  and  the  fol- 
lowing changes  occur.     The  column  of  blood  rushing  down:  to  the 


Fig.  3.    Spiral  Clot. 

point  of  constriction,  is  repelled  back  again,  the  conical  torm  of  the 
vessel  at  this  point,  giving  the  current  a  spiral  motion.  The  impris- 
oned blood  finds  an  exit  at  the  nearest  collateral  branch,  which 
rapidly  becomes  augmented  in  size,  until  it  will  be  of  the  same  dimen- 
sions, or  nearly  so,  of  the  parent  trunk.  As  the  collateral  branch 
becomes  enlarged,  a  noteworthy  change  occurs  in  the  column  of  the 
blood ;  it  seems  to  be  in  two  parts,  one  of  which  passes  straight 
down  the  tube  to  the  bottom,  and  returns  by  a  spiral  movement  as 
high  as  the  collateral  outlet ;  the  other  passes  down  to  the  outlet,  and 
then  finds  exit.  The  peculiar  spiral  or  churning  motion  thus  com- 
municated to  the  blood,  can  be  well  shown  by  the  following  simple 
experiment.  Take  an  ordinary  test  tube,  and  fill  about  one  inch  of 
its  bottom  with  fine  sand.  About  half  an  inch  above  this  layer  of 
sand,  .make  an  opening  in  the  tube  about  one  half  the  diameter  of 
the  same.  Now  by  pouring  water  steadily  in  at  the  open  end,  at  a 
sufficient  height  to  give  such  force,  and  in  sufficient  quantities  to  keep 
up  a  steady  supply  and  fill  the  tube  completely,  the  motion  of  the 
sand  will  show  the  double  character  of  the  flow  of  water,  and  the 
churning  process  below  the  point  of  exit.  This  churning  in  the  artery, 
has  the  effect  to  rapidly  coagulate  the  blood,  by  separation  of  the 
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flbrine  and  forms  a  firm  clot  effectually  closing  the  end  of  the  vessel 
In  time,  varying  with  the  size  of  the  vessel  from  three  to  perhaps  thirty 
days,  in  exceptional  cases— the  clot  becomes  firmly  organized,  the 
vessel  converted,  below  the  collateral  outlet,  into  a  fibrous  cord,  the- 
ligature  cuts  through  the  vessel  and  is  discharged.  This  is  the  object 
to  be  attained  by  ligature  or  radical  treatment  of  wounded  arteries, 
and  unless  the  part  is  unusually  vascular,  which  would  call  for  liga- 
tion at  a  distance  from  the  wound,  or  the  vessels  themselves  are  the 
seat  of  some  morbid  process  that  prevent  a  ligature  holding,  the  end 
desired  is  almost  sure  to  be  attained. 

The  methods  employed  to  control  haemorrhage  may  be  arranged 
under  two  heads,  temporary  and  permanent.  The  former  are  employed 
in  surgical  operations  to  prevent  bleeding  during  the  operation,  but 
in  exceptional  cases  may  be  continued  afterwards  in  place  of  more- 
efficient  methods.  The  most  prominent  of  these  is  the  tourniquet,  of 
various  patterns;  the  elastic  bandage  of  Esmarch;  digital  compres- 
sion on  the  main  trunk ;  or  forced  flexion.    The  tourniquet  of  Petit 


Eig.  4.    The  Tourniquet  of  Petit. 

a  strap  encircling  the  part  which  is  tightened  with  a  screw  —  is- 
familiar  to  all  practitioners.  The  principle  of  construction  is  that 
of  exercising  compression,  and  when  not  available,  in  eases  of  great 
emergency,  it  may  be  imitated  effectually,  in  what  the  sailors  call  a 
"  Spanish  windlass."  Tie  a  simple  overhanded  knot  in  the  centre  of 
a  folded  handkerchief;  place  the  knot  over  the  main  artery  of  the 
limb,  and  tie  the  handkerchief  firmly  around  it.  Introducing  a  stick,, 
or  any  similar  article,  as  a  ramrod,  sword  blade,  etc. —  between  the- 
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ligature  and  the  integument,  as  much  pressure  can  be  exercised  by 
twisting  the  stick  as  is  needed.  When  twisted  tight  enough,  the  end 
of  the  stick  can  be  secured  with  a  piece  of  twine  to  the  bandage,  and 
allowed  to  remain  as  long  as  desirable. 


Fig.  5.    The  Spanish  Windlass. 

A  number  of  compressors  are  in  use,  to  a  limited  extent,  in  which 
a  metal  band,  well  padded,  is  passed  around  the  limb,  and  pressure 
made  directly  on  the  main  vessel  by  means  of  a  padded  thumb-screw. 


Fig.  6.    Maw's  Compressor. 

The  same  effect  can  be  attained  by  placing  a  roller  bandage  under  the 
strap  of  the  ordinary  tourniquet,  immediately  beneath  the  screw. 
Digital  compression  is  often  necessary,  in  controlling  bleeding  from 
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the  large  vessels  given  off  from  the  aorta,  when  a  tourniquet  cannot 
be  applied.  The  handle  of  a  large  door-key,  well  padded,  may  be 
substituted  for  the  fingers;  or  a  properly  constructed  compressor  may 
be  made. 

Forced  flexion,  by  compressing  vessels  in  the  flexure  of  joints,  may 
be  useful  in  exceptional  cases,  but  I  have  not  seen  occasion  once  for 
the  practice.  It  has  been  used  with  success  in  wounds  of  the  radial, 
ulnar,  or  digital  arteries,  but  I  can  conceive  of  no  benefit  to  be 
derived  from  it  that  could  not  be  secured  in  a  far  greater  degree  from 
more  radical  and  Jess  painful  methods.  In  this  the  limb  is  flexed  far 
beyond  the  voluntary  capacity  for  flexion,  and  retained  in  position  by 
bandages. 


Fig.  7.    Esmarch's  Bandage  Clamp. 

Ebmardi's  bandage,  for  operations,  is  the  most  satisfactory  of  all  the- 
methods  of  controlling  haemorrhage  with  which  I  am  acquainted. 
The  apparatus  sold  by  the  instrument  makers  is  more  costly,  I  think, 
than  need  be,  and  1  have  long  used  a  partly  improvised  one,  that  fully 
answers  every  indication.  The  bandage  is  an  ordinary  elastic  webbing 
two  inches  wide,  and  five  yards  long.  This  is  applied  by  commencing 
at  the  extremity  of  the  limb  to  be  operated  upon,  and  applying  it 
by  tightly  drawn  turns,  as  high  as  is  needed,  or  a  few  inches  above 
the  point  selected  for  the  operation.  No  reverse  turns  are  to  be  used,, 
but  the  edges  must  be  carefully  covered  as  the  turns  are  made.  When 
carried  high  enough,  the  limb  must  be  encircled  by  two  or  more  turns, 
not  overriding,  of  ordinary  half  inch  rubber  tubing,  which  is  tied 
tightly  by  means  of  strings  or  tape  attached  to  the  ends.  This  tube 
must  have  the  first  turn  applied  so  that  the  edge  of  the  bandage  will 
be  lightly  held  by  it.  The  bandage  is  then  removed,  and  the  part  will 
be  found  bloodless.  When  the  bandage  is  carried  above  the  knee  or 
elbow,  the  flexure  of  the  joint  should  be  filled  with  lint  or  cotton,  or 
the  vessels  in  that  part  will  not  be  compressed,  and  the  venous 
haemorrhage,  particularly,  will  be  very  annoying.  Should  the  band- 
age not  be  long  enough  to  go  as  high  up  the  limb  as  desired,  put  on 
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the  rubber  tubing,  remove  the  bandage,  and  commence  again  a  turn 
or  two  below  the  tube,  which  Is  then  removed.  . 

As  a  purely  temporary  check  of  bleeding,  or  to  facilitate  surgical 
operations,  any  of  these  measures  are  legitimate ;  but  to  continue 
them  for  any  length  of  time  for  ordinary  haemorrhage  from  injury, 
would  be  decidedly  unsurgical,  and  bad  practice.  In  the  first  place, 
the  pain  will  soon  be  unendurable ;  and  secondly  there  is  danger  of 
destroying  the  vitality  of  the  part.  With  the  means  we  now  possess 
to  control  bleeding  in  softened  and  diseased  arteries,  it  can  never  be 
necessary  to  resort  to  such  temporizing  measures  as  those  mentioned 
above.  There  may  be  a  single  exception  to  this  rule,  in  the  case  of 
concealed  or  internal  haemorrhage,  where  the  bleeding  vessel  cannot  be 
reached,  or  any  more  radical  attempt  on  the  main  trunk  would  be 
fraught  with  too  much  peril  to  be  entertained.  Even  here  the  pres- 
sure could  only  be  continued  for  a  short  time,  to  enable  a  clot  to  be 
formed. 

Permanent  measures. —  In  all  cases  in  which  the  coats  of  the  artery 
are  in  a  healthy  condition,  to  bear  the  ligature  without  cutting 
directly  through  or  becoming  prematurely  detached,  ligature  is  the 
best,  the  most  secure,  the  easiest  of  application,  and  permits  less 
danger  of  subsequent  bleeding.  The  material  used  is"  either  twisted 
saddler's  silk,  unvonxed — or  carbolized  cat-gut.  The  former  is  in  more 
•common  use,  and  is  much  too  be  preferred  in  my  opinion.    Many 


Fig.  8.    Drawing  out  the  Artery  for  Ligation. 

excellent  surgeons  use  the  carbolized  cat-gut,  but  it  is  asserted  by 
'many  observers  that  as  the  knot  becomes  loosened  in  a  few  hours 
after  the  application,  the  constriction  of  the  vessel  is  incomplete.  Its 
advantages  are,  that  the  wound  may  be  at  once  closed,  the  ends  of  the 
ligature  being  cut  off  close  to  the  knot.  The  many  instances  in  which 
it  has  been  employed  must  strongly  commend  it  to  the  profession,  but 
unless  in  the  case  of  abdominal  wounds,  where  a  ligature  leading 
'from  the  peritoneal  cavity  might  be  undesirable,  I  am  strongly  in 
favor  of  the  time  honored  silk,  which  may  be  treated  with  carbolic 
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•acid  if  desired.  The  cat-gut  is  prepared  by  working  it  in  the  hands, 
with  cai  bolized  oil  (in  the  proportion  of  one  to  three),  until  soft.  It 
is  then  kept  in  tin  boxes  until  needed. 

Whichever  agent  is  used,  an  artery  may  be  tied  at  its  cut  extremity, 
or  in  its  continuity  above  the  wound.  In  the  first  instance  the  instru- 
ments needed  are  artery  forceps,  or  tenaculum,  and  scissors.  The 
vessel  is  seized  with  either  instrument  preferred,  separated  from  its 
relations  with  near  parts,  as  nerves,  fascia,  etc.,  drawn  out  from  a 
•  quarter  to  half  an  inch,  and  encircled  by  a  single  turn  of  the  ligature, 
tying  with  a  square  or  reef  knot.  The  first  portion  of  the  knot  must 
be  drawn  sufficiently  tight  to  separate  the  inner  tunics  of  the  vessels, 
which  are  felt  to  give  way  under  the  finger.  The  two  forefingers  are 
applied  back  to  back  close  down  to  the  knot,  the  remainder  of  the 
ligature  being  held  in  the  other  fingers,  and  the  knot  tied  by  separ- 
ating the  fingers.  The  second  part  of  the  knot  is  tied  in  the  same 
manner,  drawn  tight,  and  one  end  of  the  ligature  cut  off  near  the 
knot,  the  other  being  brought  out  at  the  most  dependent  angle  of  the 
wound.  When  more  than  one  vessel  is  tied,  the  main  trunk  should  be 
indicated  by  a  knot  in  the  ligature.  When  several  vessels  spurt,  the 
main  trunk  should  at  least  be  tied,  the  others  may  receive  other  treat- 
ment. In  small  vessels,  the  ligature  will  separate  in  from  three  to 
six  days;  larger  vessels  will  require  all  the  way  from  ten  to  thirty. 
After  the  proper  time  has  elapsed,  the  ligatures  may  be  tested  at  each 
dressing,  by  twisting  them  between  the  thumb  and  finger,  and  making 
slight  traction;  when  found  loose  they  may  be  withdrawn.  Should 
the  vessels  tied  be  the  seat  of  any  morbid  action,  it  is  better  to  let  the 
ligatures  be  discharged  spontaneously,  than  to  risk  secondary  haemor- 
rhage by  making  traction.  On  dressing  the  wound,  bring  all  the  lig- 
atures out  in  the  same  angle,  unless  some  of  them  will  be  drawn 
through  the  whole  length  of  the  wound,  then  take  them  out  at  the 
nearest  point.  Secure  the  ends  with  strips  of  adhesive  plaster,  and 
caution  all  who  are  in  attendance  to  avoid  pulling  on  them,  or  in  any 
way  endangering  their  premature  extraction.  When  a  ligature  is  re- 
tained longer  than  usual  a  good  plan  is  to  draw  it  quite  tightly,  and 
attach  the  end  to  the  skin  with  adhesive  plaster.  Usually,  the  con- 
tinued traction  thus  set  up  will  cause  its  separation  in  a  day  or  two. 

To  tie  a  vessel  in  its  continuity,  at  a  distance  from  the  wound,  is 
the  proper  procedure  in  all  cases  in  which  changes  in  the  vessel  at  the 
ipoint  of  injury  make  ligation  at  that  point  undesirable  or  difficult. 
Thus  atheroma,  calcification,  fatty  degeneration,  or  any  morbid 
action  that  would  cause  the  ligature  to  be  prematurely  disengaged, 
•or  that  would  soften  the  vessel  so  that  the  ligature  would  cut  through, 
would  call  for  ligation  of  the  main  trunk  when  it  can  be  done  safely. 
The  sole  consideration  against  this  operation,  would  be  the  danger, 
in  certain  cases,  of  causing  death  of  the  tissues  from  cutting  off  the 
•entire  blood  supply.  In  some  instances,  however,  as  when  the  main 
trunk  would  be  the  aorta,  it  would  be  impossible.    Other  conditions 
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calling  for  this  method,  would  be  the  deep  retraction  of  the  wounded 
vessel,  so  that  it  could  not  be  reached ;  or  the  excessive  vascularity  of 
the  part,  which  could  not  be  controlled  without  placing  a  large 
number  of  ligatures.  Having  decided  that  the  proper  treatment 
would  be  such  an  operation,  the  first  thing  to  do  is  to  determine  which 
vessel  to  tie ;  thus  in  a  wound  of  one  of  the  tibials,  shall  it  be  the 
popliteal,  the  femoral,  or  above  or  below  the  profunda.  The  decision 
will  be  entirely  based  upon  the  anatomical  knowledge  of  the  oper- 
ator. The  fact  that  the  haemorrhage  will  usually  weaken  the  arte- 
rial pulsations  greatly,  makes  it  difficult  to  trace  a  vessel  with  the 
fingers,  and  will  muchembarass  those  not  familiar  with  the  relations  of 
the  parts.  This  can  be  to  some  extent  obviated  by  applying  a  tourni- 
quet, which  should  always  be  done,  or  making  pressure  above  the 
wound,  by  causing  turgidity  of  the  artery,  and  restoring  a  certain 
amount  of  pulsation.  The  artery  found,  and  the  location  for  the  lig- 
ature selected,  the  vessels  must  be  exposed  and  taken  up  as  follows : 
The  instruments  required  are  a  scalpel,  director,  probe-pointed  bis- 
toury, metallic  retractors,  dissecting  forceps,  and  either  a  silver  seton- 
probe,  or  blunt  aneurism  needle.  The  course  of  the  vessel  being 
marked  out  by  the  eye,  or  if  this  cannot  be  trusted  with  a  pen  and  ink 
—  an  incision  is  made  slightly  oblique  to  the  axis  of  the  vessel,  only 


Fig.  9.    Finding  the  artery  (A),  and  passing  the  ligature  (B). 

through  the  integument.  The  length  of  the  incision  will  depend 
upon  the  depth  of  the  vessel  sought,  varying  from  two  inches,  in 
superficial  vessels,  to  three  or  more  when  deeper  It  is  better  to  have 
the  incision  too  large  than  too  small.  The  direction  of  the  incision 
should  also  be  paralel  to  the  course  of  the  muscular  fibres  of  the  part, 
and  as  far  as  possible  designed  to  separate  the  muscles,  rather  than 
to  separate  the  fibres.  With  the  forceps  pinch  up  a  fold  of  the  fascia, 
near  the  lower  extremity  of  the  wound,  and  nick  it  with  the  scalpel ; 
insert  the  director  in  the  opening,  and  with  the  bistoury  divide  it  the 
whole  length.    Proceed  in  this  manner  until  each  layer  of  fascia  has 
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•been  divided,  and  the  muscles  exposed.  With  the  handle  of  the 
scalpel  now  separate  the  muscles,  holding  them  by  means  of  an  assist- 
ant—  to  one  side  with  the  retractor.  When  the  sheath  ol  the  vessel  has 
'been  reached,  open  it,  as  in  the  case  of  the  fascia,  but  only  to  a  limited 
'extent,  that  is  only  sufficient  to  afford  room  for  the  passage  of  the 
ligature.  The  artery  must  be  separated  from  the  nerve  and  vein, 
and  the  ligature  passed  and  securely  tied.  In  passing  the  ligature 
;gome  precautions  are  necessary.  Arm  the  aneurism  needle  or  the  eye 
in  the  probe,  by  leaving  only  about  an  inch  of  the  silk  protruding,  on 
one  side.  On  passing  it  under  the  vessel  seize  the  short  end  with  the 
forceps,  and  withdraw  the  needle  before  unthreading  it,  thus  avoiding 
any  injury  to  the  vessel;  it  is  unthreaded  by  drawing  it  along  the  long 
<end  of  the  ligature.  The  vessel  is  to  be  firmly  tied,  and  one  end  of 
tbe  ligature  cut  off,  and  the  wound  closed  as  in  ordinary  incised 
wounds.  The  tourniquet  is  now  to  be  loosened  or  the  pressure 
removed,  and  if  no  haemorrhage  occurs  in  the  cut  artery,  the  operation 
is  a  success ;  if  bleeding  should  occur,  either  the  wrong  vessel  has 
been  tied,  or  there  is  an  unusual  anastomosis.  In  either  event  the 
operation  must  be  repeated  higher  up.  or  another  vessel  selected. 
The  operation,  it  must  be  understood,  is  to  be  made  above  the  tourni- 
quet, which  is  not  applied  to  guard  against  haemorrhage  from  the  oper- 
ation, but  from  the  cut  vessel  during  that  procedure. 

Finally,  it  may  be  said,  this  method  is  frequently  called  for  in 
punctured  wounds  of  arteries,  or  where  the  wound  is  too  small,  and 
the  vessel  too  deep  to  .admit  of  any  other  method.  When  a  vessel  is 
tied  in  the  wound,  particularly  if  the  division  is  not  complete  —  it  will 
be  safer  to  tie  both  the  distal  and  proximal  extremities,  as  reflex 
haemorrhage  may  be  severe. 

When  a  large  vessel  has  been  tied,  the  parts  supplied  must  be  kept 
warm  by  bottles  of  hot  water,  hot  bricks,  flat-irons,  etc.,  and  the 
establishment  of  collateral  circulation  hastened  and  aided  Dy  friction. 
As  soon  as  pulsation  is  felt  in  parts  below  the  wound,  and  the  surface 
becomes  warmer,  these  measures  may  be  discontinued.  It  is  well  to 
observe  this  precaution  in  all  cases,  but  particularly  in  the  case  of  the 
old,  when  it  should  never  be  ne  glected. 

Torsion  is  a  method  employed  by  many  surgeons,  almost  exclusively 
a,nd  whilst  I  have  used  it  to  some  considerable  extent  in  wounds  of 
small  vessels,  I  have  never  felt  justified  in  injuries  of  greater  magni- 
tude. In  vessels  as  large  as  the  radial  and  ulnar,  I  have  frequently 
employed  it,  and  found  it  highly  satisfactory.  The  process  is  as 
follows :  With  a  pair  of  artery  forceps  draw  out  the  artery  for  a 
quarter  of  an  inch  or  more ;  with  another  pair  seize  the  vessel  close 
to  the  tissues,  applied  transversely  to  the  axis  of  the  vessel.  With 
-the  first  forceps  make  from  three  to  five  rotary  turns  of  the  vessel, 
twisting  it  until  the  inner  coats  are  felt  to  give  way.  Tne  torn  inner 
tunics  roll  up  and  plug  the  extremity  of  the  vessel,  and  at  the  same 
time  greatly  facilitate  the  formation  of  a  clot.    On  the  removal  of  tne 
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forceps,  if  haemorrhage  still  continues,  repeat  the  operation.    If  not 
successful  at  the  second  trial,  ligate  at  once. 


Fig.  11.    Torsion  of  the  arteries. 

Acupressure,  devised  by  [Sir  J.  Y.  Simpson  in  1859,  is  becoming- 
very  popular,  and  certainly  takes  rank  in  importance  and  efficacy 
next  after  ligation.  It  is  made  by  the  introduction  of  stout  accu- 
pressure  pins  into  the  tissues  in  such  a  way  that  compression  is  exer- 
cised on  the  bleeding  vessels.  Whilst  the  method  is  chiefly  to  be 
selected  in  cases  in  which  the  arterial  coats  are  diseased  and  incap- 
able of  supporting  a  ligature,  the  chief  advantages  claimed  for  it  over 
the  ligature,  are  the  speedy  closure  of  the  wound ;  the  absence  of  any 
foreign  body  in  the  wound  ;  and  the  diminished  suppuration.  Whilst 
ligatures  are,  sometimes  weeks  or  months  in  becoming  detached,  and 
the  healing  process  is  arrested  during  this  period,  the  pins  can  be 
withdrawn  on  the  second  day,  or  after  forty-eight  hours,  in  nearly  all 
cases,  and  frequently  in  twenty-four  hours.  It  is  also  possible  to 
secure  superficial  vessels  without  cutting  down  upon  them,  which  in 
many  cases,  particularly  of  great  emergency,  will  be  appreciated  by 
the  experienced  surgeon.  It  can  safely  be  predicted,  that  if  the  lig- 
ature is  ever  abandoned  it  will  be  for  the  accupressure  pin. 

Whilst  many  surgeons  have  given  different  "methods"  for  the 


Fig.  12.    Acupressure.    1st  method.        |    Fig.    13.    Acupressure.    2d  method. 

introduction  of  the  pin,  ranging  from  three  to  nine,  those  more  con- 
stantly useful  may  be  included  under  four  heads,  others  that  might  be 
useful  in  exceptional  cases  being  readily  improvised  by  any  practi- 
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tioner  of  common  ingenuity.  The  principle  once  understood,  the 
variations  may  be  numberless.  I  have  selected  the  four  principal 
methods,  which  may  be  described  as  follows : 

1.  To  secure  a  vessel  through  the  integument,  enter  the  pin  about  a 
quarter  of  an  inch  from  the  vessel,  pass  it  underneath,  and  bring  it 
out  through  the  integument  on  the  opposite  side.  The  artery  is  thus 
firmly  compressed  between  the  needle  and  the  integument.  If  this 
seems  insufficient, 

2.  Without  removing  the  pin,  pass  a  rubber  ring  around  both 
extremities,  thus  increasing  the  pressure  from  each  side ;  or  pass  a 


A 


Fig.  14.    Acupressure.    3d  method. 

ligature  in  a  "  figure  of  eight "  around  the  pin,  as  in  the  case  of  hare-lip. 

3.  To  secure  a  vessel  on  the  raw  surface  of  a  wound,  introduce  a 
pin  through  the  fascia  close  to  the  vessel,  parallel  to  it,  including  say 
a  quarter  of  an  inch  of  surface;  next  change  the  direction  of  the 
needle  so  that  it  crosses  the  artery  at  right  angles,  and  bury  the  point 
in  the  tissues  on  the  opposite  side.    Should  this  prove  insufficient, 

4.  Insert  the  pin,  transversely  to  the  vessel,  at  a  distance  of  half  an 
inch  from  the  vessel,  carry  it  across  the  artery;  raise  it  vertically, 
enter  it  in  the  tissues  close  to  the  vessel  on  the  opposite  side ;  depress 


Fig.  15.    Acupressure,    4th  method. 

it  still  farther,  thus  carrying  the  tissues  first  enclosed  across  the  vessel ; 
bring  the  pin  flat  to  the  surface,  and  cause  the  point  to  emerge  on 
the  original  side  of  entrance,  half  an  inch  from  the  vessel.    (15.) 
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When  a  vein  has  been  wounded,  and  it  is  not  deemed  advisable  to 
ligate  it,  and  bleeding  is  excessive,  this  plan  is  the  best  that  can  be 
devised.  It  will  cause  speedy  obliteration  and  no  inflammatory  action 
will  be  likely  to  succeed. 

There  is  a  species  of  haemorrhage  that  cannot  well  be  arrested  by 
either  of  the  processes  already  mentioned,  without  exposing  the 
patient  to  great  danger  by  cutting  off  the  circulation  of  large  parts 
entirely,  or  using  so  many  ligatures  that  it  will  be  hopeless  to  attempt 
a  closure  of  the  wound,  as  the  mass  of  ligatures  acting  as  a  suture 
will  cause  profuse  suppuration.  Such  cases  occur  in  wounds  of  excess- 
ively vascular  parts,  particularly  when  the  vessels  are  capillary  or 
very  minute,  or  in  haemorrhages  from  some  of  the  organs,  as  the 
uterus,  etc.,  that  bleed  readily  when  much  congested.  In  such 
instances  we  must  rely  upon  the  use  of  styptics  as  they  are  called  —  or 
agents  that  induce  contraction  of  the  vessels,  and  rapid  coagulation. 
There  are  another  class  of  agents,  the  various  cauteries,  either  acid  or 
metallic,  but  their  employment  is  rapidly  becoming  obsolete.  The 
cauteries  act  by  a  double  process,  of  forming  an  eschar,  and  coagula. 
The  danger  is  that  on  the  separation  of  the  slough  secondary  haemor- 
rhage will  occur.  I  have  never  had  occasion  to  resort  to  such  meas- 
ures, and  much  doubt  if  their  use  is  warranted  in  the  present  state  of 
medical  science. 

Among  the  styptics,  hot  water  seems  to  be  the  most  generally  satis- 
factory, and  is  certainly  the  most  Homoeopathic  of  any.  Dr.  Emmet, 
(Prin.  and  Prac.  of  Gynaecology),  says  that  he  has  used  it  largely,  in 
uterine  haemorrhage,  and  at  the  suggestion  of  Dr.  Pitcher,  of  Detroit' 
of  whom  he  says:  "  His  explanation  was  that,  as  the  clot  formed  in 
the  mouth  of  a  vessel  dilated  by  the  heat,  it  would  be  so  firmly  held  by 
the  contraction  of  the  vessel,  when  reaction  took  place,  that  secondary 
jhaamorrhage  could  not  occur."  He  later  says,  "then  I  applied  the 
Jiot  water  to  bring  about  a  further  contraction  of  the  vessels  by 
reflex  action,"  which  is  good  Homoeopathy.  Nearly  all  of  our  advanced 
Homoeopaths  know  experimentally  of  the  value  of  hot  water  in  post- 
partum haemorrhage,  and  we  need  not  take  more  space  in  its  consider- 
ation. 

Next,  for  purely  passive  haemorrhage,  perhaps,  Erigeron  can.,  in 
tincture,  applied  locally  will  take  rank;  Crocus  sat.,  Sabina,  and  Am., 
are  each  used  in  certain  cases,  and  Carbo  veg.,  in  epistaxis  is  every- 
where recognized  as  a  remedy  of  the  first  importance. 

Mild  styptics,  as  alum,  etc.,  are  occasionally  called  for,  but  when 
the  above  remedies  fail,  we  had  better  resort  to  harsher  methods  at 
once.  The  best  agent  known  to  me  is  the  persulphate  of  Iron, 
either  in  powder  or  saturated  solution.  It  has  some  escharotic  effects 
also,  but  not  sufficient  to  cause  any  uneasiness  of  secondary  bleeding. 

It  will  be  observed  that  all  mention  has  been  omitted  of  cold  appli- 
cations, and  it  is  intentional.  It  will  always  disappoint,  under  the 
most  favorable  conditions  only  exerting  a  very  temporary  influence. 
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and  the  secondary  bleeding,  on  reaction,  will  be  severe.  The  rule  in 
surgical  practice  must  be  inflexible,  to  securely  tie  any  wounded  artery 
or  employ  acupressure,  and  under  all  circumstances,  other  than 
purely  capillary  bleeding,  the  most  radical  measures  are  the  best,  and 
will  inure  more  to  the  credit  of  the  surgeon,  and  the  comfort  and 
safety  of  the  patient. 


XI.    INJURIES    OF    NERVES. 

In  many  important  particulars,  nerve  lesions  are  a  very  serious 
class  of  injuries.  This  is  readily  comprehended  from  a  consideration 
of  nerve  function.  The  functional  life  of  the  organs  of  the  body,  the 
propulsion  of  the  blood  and  the  continuance  of  muscular  action  are 
all  dependent  upon  the  nervous  integrity.  Whilst,  therefore,  the 
accidents  to  which  they  are  liable,  are  similar  to  those  of  any  other 
tissue,  the  consequences  are  quite  different,  varying  from  temporary 
and  local  paresis  and  trifling  disorders  of  function,  to  general  para- 
plegia, and  even  sudden  death.  Considering  the  brain  as  the  centre 
of  the  nervous  system,  or  at  least  that  portion  of  it  most  exposed  to 
external  influences,  it  would  be  proper  to  consider,  in  this  chapter, 
injuries  to  that  organ ;  but  as  injuries  to  the  head  will  form  a  separate 
chapter,  and  brain  lesions  develop  conditions  somewhat  unique  and 
peculiar,  consideration  of  that  topic  will  be  postponed  until  we  reach 
Mead. 

In  addition  to  symptoms  peculiar  to  the  nature  and  extent  of  the 
lesion,  all  injuries  of  nerves  are  liable  to  develop  peculiar  symptoms, 
known  as  immediate  and  remote.  There  is  no  necessary  sequence 
in  this,  as  many  intractable  conditions  come  under  the  head  of  remote 
symptoms,  where  there  were  no  primary  symptoms  whatever,  and,  in 
many  cases,  no  recollection  of  injury  at  all.  On  the  other  hand,  there 
are  numerous  instances  of  severe  and  prolonged  primary  sufferings, 
which  pass  away  without  being  succeeded  by  any  remote  conse- 
quences. 

I.  The  primary  results  of  nerve  lesion  are  quite  dependant  upon 
the  nature  of  the  injury,  but  to  a  certain  extent  all  actual  structural 
injury,  or  impediment  to  function  —  will  develop  definite  and  peculiar 
symptoms.  Among  the  most  prominent  of  these  are  the  following : 
Lowered  temperature ;  cutaneous  changes  and  eruptions ;  secretory 
changes ;  periodical  swelling  of  joints ;  muscular  atrophy  and  con- 
tractions; and  consequent  distortion  of  joints. 

(a).  It  has  long  been  observed  that  among  the  more  constant 
symptoms  of  nerve  lesion,  is  a  lowering  of  temperature  of  the  part 
supplied,  both  subjective  and  objective.  This  is  not  so  marked  when 
the  injury  is  confined  to  terminal  nerves,  as  when  main  trunks  are 
involved.  In  some  instances  the  patient  will  complain  of  positive 
coldness  in  the  part,  when  the  thermometer  will  show  a  very  trifling 
fall;  in  others  the  reverse  obtains,  when  the  falling  is  a  degree  or  more, 
and  no  subjective  sensation  of  cold  is  felt.  No  adequate  explanation 
for  this  phenomena  exists,  although  many  attempts  have  been  made ; 
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as  the  parts  supplied  by  the  nerve,  and  not  the  mere  point  of  injury, 
show  this  loss  of  heat,  the  inference  is  that  the  arrest  of  the  nutritive 
changes  in  the  part  is  the  cause.  It  will  be  observed,  as  in  all  symp- 
toms due  to  nerve  lesion,  that  when  a  trunk  is  injured  in  its  contin- 
uity, the  coldness  extends  downwards  to  the  peripheral  distribution 
•of  the  nerve,  and  upwards  to  its  origin  ;  while  when  the  root  of  the 
nerve  is  wounded,  the  effects  are  not  felt  above,  but  solely  through- 
out its  distribution.  Not  only  will  we  find  this  loss  of  temperature 
not  overcome  by  the  application  of  external  heat,  but  soon  even 
inflammation  will  rarely  raise  the  heat  above  normal.  There  is  a 
positive  loss  of  vitality  in  the  part :  exposure  to  cold,  or  other  dis- 
turbing influences,  producing  changes  that  other  and  equally  exposed 
parts  do  not  show.  While  the  individual  experiences  only  a  general 
pleasurable  exhiliration  from  the  frosty  atmosphere,  the  tissues 
affected  by  the  nerve  lesion  will  suffer,  greatly,  even  take  on  inflam- 
matory conditions  and  ulcerate. 

(b).  Cutaneous  changes  are  another  very  common  primary  result  of  nerve 
lesions,  and  are  better  understood  than  the  last.  The  degree  or  kind 
of  change  depends  largely  on  the  extent  of  the  injury.  Thus  when  a 
nerve  is  completely  divided,  complete  loss  of  function  must  follow  in 
all  parts  supplied  by  that  nerve.  Thus  we  will  find  that  the  integu- 
ment assumes  a  peculiarly  glazed  appearance  ;  all  hair  will  fall  out  and 
not  be  reproduced  ;  and  anesthesia  will  be  more  or  less  perfect.  The 
skin  of  the  part  will  be  pretern at u rally  smooth,  not  wrinkled,  of  various 
colors,  usually  pinkish;  sometimes  the  epidermis  will  fall  off  entirely; 
the  nails,  when  the  fingers  or  toes  are  involved,  will*  first  become 
remarkably  incur vated,  as  in  the  case  of  tuberculosis,  and  arched 
laterally,  soon  becoming  roughened,  cracked,  and  cast  off.  The 
cause  is  readily  seen  to  be  a  disturbance  of  nutrition,  or  even  com- 
plete suspension,  with  a  possible  obliteration  of  smaller  blood-vessels. 
When  the  division  of  the  nerve  is  only  partial,  the  symptoms  are 
quite  different.  There  will  be  the  same  evidences  of  impaired  nutri- 
tion, but  an  irritative  condition  is  very  prominent.  Thus  we  will 
have  hyperesthesia,  in  many  instances,  rather  than  ansesthesia ;  much 
pain,  more  or  less  constant  in  character;  the  same  smoothness  of  the 
skin,  loss  of  hair,  and  possibly  destruction  of  the  nails ;  a  tendency  to 
ulceration  or  excoriation  of  the  parts ;  and  a  contraction  or  distor- 
tion of  the  joints,  due  to  the  irritation  of  the  muscles. 

There  are  occasional  exceptions  to  the  loss  of  hair  from  such  injuries, 
as  Baron  Larrey  (Clinical  Surg.,  I,  p.  200)  relates  a  case  of  a  soldier 
who  had  a  wound  of  the  supra-orbital  nerve,  when  cutaneous  hyper- 
esthesia and  symptoms  of  tetanus  came  on;  the  hair  on  that  side  of 
the  head  and  face  became  thick  and  coarse,  erect  and  excessively 
tender ;  a  year  afterwards  the  nails  fell  off.  Other  cases  are  recorded 
where  hair  grew  luxuriantly  in  places  formerly  destitute  of  such  a 
growth,  and  a  number  in  which  the  hair  remained,  and  was  so  sensi- 
tive (or  the  parts  from  which  it  grew),  that  the  slightest  touch  could 
not  be  tolerated. 
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The  eruptions  succeeding  such  injuries  are  chiefly  erythematous  > 
still  eczema,  erysipelas,  and  herpes  are  quite  common.  According  to 
Paget,  a  "  blotched,  pink,  or  ruddy"  appearance,  "  as  if  with  perma- 
nent chilblains"  is  the  prevailing  appearance  in  serious  injuries  to' 
the  nerves.  While  unable  to  give  an  exact  account  of  the  pathology 
of  such  conditions,  the  necessarily  impaired  nutrition,  and  frequent, 
irritation,  will  furnish  a  reasonably  accurate  explanation. 

(c).  Changes  in  the  secretions  of  a  gland  or  part,  come  next  in  order,, 
and  can  be  comprehended  without  entering  into  a  prolonged  explan- 
ation. In  cases  in  which  complete  section  of  the  nerve  is  had,  the  skin 
is  usually  dry,  and  the  function  of  the  glands  elsewhere  is  suspended  X- 
the  glands  themselves  ultimately  undergoing  atrophic  changes.  A 
familiar  illustration  is  afforded  in  paraplegia,  which  most  medical 
men  are  familiar  with.  When  the  section,  however,  is  only  partial? 
the  secretions  are  modified  or  changed  in  many  Ways.  The  irritative- 
condition  following  these  injuries  will  readily  account  for  this,  as* 
also  the  changes  in  the  reaction  of  the  cutaneous  secretion,  which 
usually  becomes  markedly  acid.  Most  of  us  are  familiar  with  the 
sour  odor  which  is  observed  about  those  who  are  suffering  from  par- 
alytic conditions.  In  some  instances  this  "vinegar  "  smell  is  not  pres- 
ent, but  a  urinous  takes  its  place. 

(d).  Periodical  swelling  of  joints,  which  is  quite  a  frequent  sequence 
to  nerve  lesions,  is  very  intractable,  and  little  understood.  It 
resembles  both  rheumatism  and  gout  very  closely,  and  will  usually 
result  in  anchylosis.  From  the  fact  that  idiopathic  and  traumatic 
neuritis  frequently  presents  this  embarrassing  complication,  we  are- 
justified  in  concluding  that  in  the  case  of  nerve  lesions  the  section 
must  be  incomplete,  a  puncture,  or  contusion,  setting  up  neuritis.. 
Like  arthritis,  anchylosis  is  only  established  after  a  succession  of 
paroxysms,  each  one  continuing  for  a  number  of  days,  with  periods 
of  remission  varying  from  a  few  days  to  many  weeks.  The  joint,  or 
joints,  become  swollen,  red  and  painful,  the  swelling  not  entirely  dis- 
appearing on  the  cessation  of  the  attack.  But  one  joint  may  be 
affected,  or  all  the  joints  in  a  limb  below  the  seat  of  injury  may 
partake,  those  nearest  the  lesion  becoming  first  affected.  The  condi- 
tion, either  in  the  acute  or  chronic  stage  is  exceedingly  difficult  to 
relieve,  although  a  restoration  of  the  nerve  will  much  improve  it. 

(e).  Atrophic,  or  other  changes,  in  the  muscles,  and  distortion  of  the 
joints',  must  necessarily  be  of  frequent  occurrence,  when  complete  sec- 
tion of  nerves  is  had,  and  indeed  is  to  be  feared  even  when  the  section 
is  partial.  It  can  be  at  once  understood  that  the  suspension  of  ner- 
vous supply  to  co-ordinating  muscles,  must  result  in  distortion  of 
movable  parts  from  the  contraction  of  muscles  deprived  of  opposition. 
In  time  the  muscles  become  permanently  shortened ;  the  joints  are 
partially  luxated,  and  in  the  case  of  very  young  people  the  bones  are- 
bent  or  twisted.  The  paralyzed  muscles,  from  disuse,  become 
atrophied,  and  even  when  nerve  action  is  again  restored,  if  it  ever  is*. 
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the  great  length  of  time  that  must  necessarily  elapse  cannot  fail  to 
render  the  condition  almost  hopeless  of  alleviation.  Other  muscles, 
not  those  concerned  in  the  movement  of  joints,  will  become  atrophied ; 
and  in  all  cases  where  the  paralyzed  muscle  is  not  one  of  a  system, 
the  loss  of  function  must  soon  become  practically  permanent.  Mani- 
festly when  a  nerve  twig  that  only  supplies  one  of  a  number  of  asso- 
ciated muscles,  as  the  large  flexors  of  the  thi°;h  or  leg  —  is  injured, 
the  loss  of  one  muscle  may  not  seriously  impair  function ;  the  nerve 
trunk  being  injured,  however,  as  the  sciatic  or  popliteal,  all  the  mus- 
cles must  suffer.  A  nerve  being  partially  divided,  there  is  likely  to 
be  irritation,  rather  than  loss  of  function ;  and  the  symptoms  are  so 
marked  that  a  mistake  can  rarely  occur.  Thus,  should  the  sciatic 
nerve  be  completely  divided,  we  would  find  inability  to  flex  the  limb, 
preternatural  extension,  and  ultimately  either  anchylosis  of  the  knee, 
with  extreme  flexure  of  the  foot,  (talipes  calcaneo),  or  forward  lux- 
ation of  the  knee,  with  exaggerated  extension.  Should  the  nerve  be 
but  partially  divided,  we  will  have  more  or  less  permanent  contrac- 
tion of  the  flexors,  with  extreme  extension  of  the  foot  (talipes  equinus) 
euding  in  ultimate  permanent  distortion  of  the  leg,  unless  the  nerve  is 
aterwards  restored,  when,  even  then,  the  restoration  of  the  limb  may 
never  be  permanently  effected. 

To  repeat  what  was  said  earlier,  while  one  or  more  of  these  condi- 
tions are  very  liable  to  follow  nerve  lesions,  there  are  many  cases 
where  there  is  nothing  to  indicate  any  injury  to  the  nerves,  and  the 
wound  will  heal  without  any  untoward  symptoms. 

Before  considering  the  remote  consequences  of  these  injuries,  it  will 
be  necessary  to  take  up  the  varieties  of  lesions,  and  the  indications 
for  treatment,  both  for  the  purpose  of  healing  the  wound,  and  avert- 
ing, as  far  as  possible,  sequelae.  The  injuries  to  which  nerves  are 
more  particularly  exposed  are  as  follows :  Contusion  ;  compression  ^ 
laceration ;  division. 

(a).  Contusioyi  of  nerves  can  hardly  occur  without  contusion  of  con- 
tiguous tissues,  and  little  doubt  can  exist  of  the  nature  of  the  injury. 
The  symptoms  depend  largely  upon  the  degree  of  contusion,  both  pri- 
mary and  secondary.  In  all  degrees  of  contusion,  less  in  extent  than 
actual  division  of  some  of  the  fibres,  the  most  prominent  symptoms 
will  usually  be  pain,  primary  anaesthesia,  and  secondary  symptoms  in 
great  variety.  The  pain  is  usually  neuralgic,  and  when  the  effusion 
is  large,  the  condition  may  become  chronic  from  some  degree  of 
organization  in  the  effusion,  particularly  when  the  plastic  material  is 
within  the  nerve  sheath.  Should  there  be  partial  division  of  the 
nerve,  symptoms  as  given  above  will  come  on,  more  frequently 
the  parts  supplied  by  the  wounded  fibres  will  suffer  from  paralysis. 
We  thus  find  muscles  partially  paralyzed  a  common  occurrence ; 
paralysis  of  one  portion,  while  another  is  intact.  I  think  this  is  par- 
ticularly the  case  in  penniform  and  radiate  muscles,  less  so  in  the  fusi- 
form.   In  contusions  where  the  effusion  is  largely  hemorrhagic,  the 
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suspension  of  function  is  likely  to  be  of  shorter  duration  than  when 
it  is  serous,  but  should  resorption  not  be  fully  secured,  the  impair- 
ment of  function  is  often  permanent.  "When  the  resorption  of  effused 
blood  is  long  delayed,  it  occasionally  happens  that  the  nerve  under- 
goes some  destructive  change,  softening,  ulceration,  etc. —  and  the 
worst  symptoms  of  partial  section  of  nerve  appears,  such  as  irritation, 
muscular  contractions  and  atrophy,  distortion  of  joints,  and  perma- 
nent loss  of  function  of  the  parts  supplied.  Complete  dirision  of  a 
nerve  is  productive  of  the  same  conditions  as  when  nerves  are  divided 
by  other  means,  with  the  additional  danger  of  the  formation  of 
neuroma  about  the  ragged  extremities.  The  nature  of  the  injury, 
also,  which  crushes  the  fibres  so  as  to  induce  devitalization  for  some 
distance  above  and  below  the  point  of  division,  adds  to  the  compli- 
cations ;  there  is  danger  of  the  torn  extremities  forming  attachments 
to  near  parts,  thus  keeping  up  constant  irritation  and  tension;  the 
loss  of  nerve-supply  lessens  the  probabilities  of  repair  of  the  neighbor- 
ing parts  injured,  favoring  sloughing  and  ulceration ;  and  the  detach- 
ment of  the  dead  fibres  threatens  abscess,  and  pysemic  complications. 
Occasionally,  even  without  visible  division  of  the  fibres  of  the  nerve, 
its  function  is  altogether  lost,  and  atrophy  or  softening  come  on,  with 
corresponding  atrophy  and  wasting  of  the  organs  supplied.  This  is 
probably  due  to  the  unrecognized  changes  induced  by  concussion; 
up  to  the  present,  however,  all  theories  explaining  this  lesion  are 
purely  hypothetical,  and  we  are  forced  to  recognize  the  fact  with- 
out comprehending  the  actual  condition.  Finally,  it  will  be  observed, 
that  any  degree  of  contusion  is  exceedingly  prone  to  give  rise  to  per- 
sistent neuritis,  neuralgia,  or  even  to  the  formation  of  neuroma. 
Referring  to  what  has  been  said  of  these  conditions  elsewhere,  {Surg. 
Therap.),  the  pain  will  perhaps  originate  at  the  point  of  injury,  but 
will  be  more  continuously  felt  at  the  distribution  of  the  nerve.  Hence 
trace  up  the  nerve  until  a  point  is  reached  where  pressure  will  aggra- 
vate the  sufferings,  and  there  you  can  nearly  always  locate  the  main- 
taining cause.  This  will  frequently  be  found  to  be  adhesions  of  the 
nerve ;  small  coagulse,  or]plastic  formations  in  the  sheath,  neurilemma, 
or  surrounding  parts ;  or  a  simple  chronic  thickening  with  inflamma- 
tion. 

The  treatment  of  contusion  of  the  nerves  is  to  be  conducted  on  the 
same  general  principles  as  in  contusion  of  other  tissues;  viz.,  abate 
pain,  promote  resorption,  and  guard  against  secondary  conditions  as 
far  as  possible. 

Arnica,  will  be  found  a  remedy  of  the  first  importance  when  the 
pain  is  aching,  not  very  acute;  effusion  large,  and  chiefly  hemor- 
rhagic. No  other  remedy  acts  as  promptly  in  causing  resorption  of 
the  blood. 

Hypericum,  when  the  pain  is  acute,  effusion  small,  and  there  is  evi- 
dent division  of  the  nerve  fibres -.;  particularly  when  the  section  is 
incomplete. 
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Ledum  pal.,  is  more  or  less  useful  in  all  cases  of  injury  to  the  aerves, 
but  particularly  in  complete  division,  with  great  coldness  of  the  parts 
supplied,  both  subjective  and  objective. 

Stramonium,  will  be  indicated  when  tetanus  threatens,  with  local 
muscular  spasms. 

Other  remedies  may  be  called  for  in  special  cases,  but  in  the  large 
majority  one  of  these  four  will  fulfil  all  the  indications. 

In  the  secondary  symptoms,  particularly  indicating  adhesion  or 
irritation  from  coagulse  or  plastic  formations,  I  have  reason  to  speak 
strongly  in  favor  of  exposing  the  nerve,  by  a  free  incision,  and  stretch- 
ing it,  at  the  same  time  removing,  as  far  as  possible,  all  irritating 
material  or  bodies,  and  cicatricial  tissue  as  far  as  possible.  The  pro- 
cedure is  becoming  too  common  to  need  reference  to  cases,  but  the 
pamphlet  by  my  friend  Prof.  Helmuth,  on  nerve  stretching,  will 
furnish  abundant  clinical  testimony  if  not  otherwise  available.  I  can 
refer  to  one  case  in  my  practice,  of  reflex  spasms  from  irritation  of 
the  popliteal  nerve,  which  was  cured  completely  by  dissecting  out  the 
cicatrix,  stretching  the  nerve,  and  the  use  of  Stram.  30.  I  would 
suggest,  on  purely  theoretical  grounds,  the  propriety  of  administer- 
ing Hypericum  after  such  operations,  with  the  hope  to  ward  off  the 
excruciating  pain  so  commonly  complained  of. 

(&).  Compression  of  nerves,  as  the  result  of  accident,  is  more  fre- 
quently due  to  dislocations,  fractures,  lodgement  of  foreign  bodies,  or 
inclusion  in  a  ligature  applied  to  an  artery.  Apart  from  accidents, 
the  growth  of  tumors,  aneurism,  neuroma,  etc.,  are  the  prevailing 
causes.  The  consequences  of  compression  are  many  and  various. 
In  some  instances  tetanus,  in  others  neuritis,  in  still  others  neuralgia, 
but  in  all,  to  some  considerable  extent,  atrophy  of  the  parts  supplied, 
and  paralysis  will  be  an  immediate  consequence.  Stretching  of 
nerves,  from  similar  conditions,  as  dislocation,  tumors,  etc.,  will  pro- 
duce exactly  similar  symptoms,  and  is  to  all  intents  and  purposes  the 
same  condition  as  compression.  The  more  remote  consequences  of 
compression  or  stretching,  are  atrophy  of  the  nerve,  perhaps  ulcer- 
ation, and  consequent  loss  of  function  of  parts  supplied.  It  has  been 
observed  that  small  interstitial  growths  between  the  bundles  of  fibres, 
will  cause  more  pain  and  suffering  than  when  large  solid  masses  com- 
press the  whole  trunk  from  without.  Ligature  of  a  nerve  is  always 
productive  of  intense  pain,  and  has  frequently  produced  death  from 
tetanus.  It  has  occurred  by  inclusion  of  a  nerve  in  the  ligature  of  an 
artery.  The  first  indication  in  such  a  case,  I  think,  when  it  can  be 
accomplished  with  any  degree  of  safety,  is  to  remove  the  ligature  and 
re-apply  it.  I  have  never  had  such  an  accident  in  my  practice,  but 
have  seen  it  in  one  or  two  instances. 

The  indications  for  treatment  are  quite  readily  comprehended,  and 
need  not  detain  us  long.  Discover  the  location  of  the  offending  body 
and  remove  it.  Remembering  that  the  primary  pain  is  at  the  point 
of   injury,  while  the  secondary  is  at  the  distribution  of  the  nerve 
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there  need  be  no  difficulty  in  detecting  the  cause,Iif  the  attendant  is; 
as  familiar  with  anatomy  as  he  should  be. 

(c).  Laceration  of  nerves  are  the  most  serious,  in  some  important 
particulars,  than  any  other  form  of  lesion.  The  force  inducing  the 
laceration  must  be  greater  than  in  other  instances,  and  the  frequency 
with  which  nerves  are  torn  off  at  the  root  makes  it  a  matter  of  much 
moment.  The  causes  are  usually  as  were  given  when  speaking  of 
lacerated  wounds,  as  well  as  efforts  at  reduction  of  ancient  disloca- 
tion, or  in  attempts  to  break  up  anchylosis.  The  nature  of  the  acci- 
dent leaving  an  exceedingly  ragged  extremity  to  the  torn  nerve; 
subjecting  it  to  extreme  tension  before  giving  way;  the  liability  to* 
lesions  at  the  origin,  and  the  serious  injury  simultaneously  inflicted 
on  other  tissues  in  the  neighborhood,  combine  to  make  these  acci- 
dents peculiarly  severe.  Apart  from  this  the  symptoms  and  results 
are  as  in  other  cases  of  division  of  nerves.  In  the  case  of  an  indi- 
vidual in  good  health,  the  lesion  may  be  repaired  without  trouble,  and 
no  unpleasant  consequences  remain ;  but  under  the  most  favorable 
circumstances  we  would  expect  to  have  neuroma,  neuritis,  and  restor- 
ation of  function,  if  at  all —  only  after  a  long  time.  The  treatment  is 
as  in  the  case  of  lacerated  wounds,  with  Hyperic,  as  the  remedy  par- 
ticularly indicated  to  subdue  pain. 

(<Z).  Puncture  of  nerves,  as  said  elsewhere,  is  a  frequent  cause  of 
tetanus ;  the  pain,  primary,  of  such  injuries,  is  usually  greater  than 
from  either  of  those  mentioned  above,  and  is  oftener  confined  to  the 
point  of  injury,  at  least  is  more  intense  there.  Usually  pain  is  felt 
immediately  upon  the  receipt  of  injury,  darting  along  the  nerves 
both  upwards  and  downwards,  with  remissions  varying  from  a  few 
moments,  in  recent  cases,  to  days  in  those  of  a  more  chronic  charac- 
ter. The  symptoms  in  general  closely  resemble  incomplete  section  of 
a  nerve,  with  those  of  compression  added.  Individuals  of  an  excit- 
able "nervous"  character,  are  prone  to  have  hysteria  follow  slight 
punctured  wounds,  and  it  occasionally  requires  all  the  skill  of  the 
surgeon  to  determine  the  precise  condition. 

Ledum  pal.,  has  done  me  better  service  than  any  one  remedy,  in  a 
number  of  such  cases,  particularly  when  administered  early,  and 
before  any  spasms  or  symptoms  of  trismus,  when  Bellad,  or  Stram., 
will  be  called  for. 

(e).  Division  of  nerves,  with  cutting  instruments,  has  already  been 
sufficiently  described  in  the  beginning  of  this  chapter.  It  is  only 
necessary  to  note,  that  nerves  may  be  divided  completely,  even  when 
very  essential  to  life,  but  no  impairment  of  function  will  follow,  or  at 
least  any  immediate  danger  to  life.  This  is  chiefly  the  case  when  the 
nerve  has  associated  action,  as  the  par  vagus.  In  this  instance  the 
nerve  on  one  side  has  been  completely  divided,  and  all  its  functions 
perfectly  performed  by  the  other. 

We  have  next  to  consider  the  method  of  repair  of  nerve  lesions.  It 
may  be  laid  down  as  a  rule  that  unless  the  gap  between  the  divided 
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'extremities  of  the  nerve  is  too  great,  and  theexternal  wound  is  not 
too  large  and  free,  perfect  restoration  will  ultimately  occur,  and  all 
functional  life  and  activity  be  completely  regained.  As  a  matter  of 
course  much  time  must  elapse  before  the  nerve  tissue  is  reproduced, 
and  the  paralyzed  parts  may  have  undergone  extensive  atrophic 
changes,  which  will  require  further  treatment  to  correct.  When  the 
wounded  nerve  is  exposed  to  the  air  through  a  free  incision,  the 
breach  will  be  filled  by  cicatricial  tissue,  which  will  have  a  tendency 
to  greatly  prolong  the  reproduction  of  nerve  fibres.  When  the  wound 
is  practically  subcutaneous,  as  in  the  case  of  tendons,  the  breech  is 
rilled  with  nucleated  blastema,  which  results  in  the  formation  of  fibres, 
is  less  prone  to  contract  adhesions,  and  will  greatly  facilitate  the 
formation  of  new  nerve  fibres.  The  process  is  described  by  Clarke, 
{Holmes,  Syst.  of  Surg.  IV,  163)  as  follows :  "  Both  portions  of  the 
•divided  nerve  retreat  a  little,  and  their  extremities,  especially  the" 
upper  one,  enlarge  and  become  more  vascular,  while  coagulable 
lymph  exudes  around  and  between  them.  In  a  short  time  this  exuda- 
tion becomes  gradually  firmer,  and  is  found  to  contain  cells  and 
neuclei,  and  then  fine  nerve  fibres,  which  proceed  from  the  extremity 
of  the  central  portion  of  the  nerve  to  that  of  the  peripheral  portion, 
which,  on  being  separated  from  its  nervous  centres,  undergoes  a 
gradual  atrophy  or  degeneration.  These  newly-formed  fibres  are 
finer  and  grayer  than  those  of  the  central  portion  of  the  divided  nerve, 
and  it  is  not  until  a  period  of  some  months,  that  they  become  fully 
developed.  In  the  meantime  a  regeneration  of  the  fibres  is  going  on 
in  the  peripheral  or  atrophied  portion  of  the  nerve ;  but  it  is  a  long 
time  before  these  fibres  acquire  the  normal  size  and  appearance."  As 
said  earlier,  it  may  be  a  long  time  after  the  restoration  of  the  nerve 
before  the  parts  supplied  by  it  recover  their  function.  When  this  is 
unusually  delayed,  or  much  pain  and  irritation  continue,  the  presump- 
tion is  that  the  nerve  has  contracted  adhesions,  and  the  indications  are 
to  cut  down  upon  it,  free  it  of  these  adhesions,  and  slightly  stretch  it. 
The  time  that  should  elapse  before  a  nerve  is  fully  reproduced,  varies 
with  the  age,  temperament,  and  bodily  condition  of  the  individual. 
The  rule  is,  that  it  proceeds  pari  passu  with  the  healing  of  the  wound 
in  the  other  tissues,  and  should  be  almost  complete  when  cicatriza- 
tion is  complete.  In  the  case  of  nerves,  therefore,  of  the  size  of  the 
ulnar,  a  fortnight  should  afford  sufficient  time  to  restore  the  nerve 
supply,  even  if  the  fibres  are  not  fully  formed.  In  larger  nerves,  as 
the  sciatic,  perhaps  twice  that  time.  The  degree  of  dispartition  is 
also  to  be  considered.  Thus  the  ordinary  retraction  will  not  exceed 
an  eighth  of  an  inch  ;  the  time  required  may  be  doubled,  it  has  been 
estimated,  for  each  successive  eighth  of  an  inch.  That  is,  if  a  fort- 
night will  suffice  for  the  ordinary  separation,  a  quarter  of  an  inch 
will  require  four  weeks. 

Quite  recently  Prof.  Langenbeck  has  employed  fine  sutures  of 
"Carbolized  cat-gut,  to  unite  divided  nerves.     In  some  cases  the  cut 
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ends  have  been  sutured  together  even  after  exsection  of  a  portion  of 
the  nerve  trunk.  The  degree  of  success  is  highly  satisfactory,  and 
there  can  be  little  doubt  that  the  process  will  remain  a  recognized 
method  of  treatment  in  injuries  to  the  nerves. 

In  the  case  of  contused  wounds,  when  the  tissues  are  crushed  down 
on  the  bones  or  some  resisting  medium,  the  adhesions  by  cicatricial, 
tissue  to  the  deeper  parts  operates  to  either  entirely  prevent  the  repair 
of  a  nerve,  or  at  most  an  exceedingly  imperfect  reproduction  of  fibres 
In  one  case  like  this,  in  the  supra-orbital  region,  I  had  excellent 
results  from  excising  the  whole  mass  of  nodular  tissue,  removing  the 
extremities  of  the  wounded  nerve,  and  closing  the  gap  in  the  integu- 
ment by  sliding  a  flap  over  it.  The  success  was  so  great  in  this 
instance,  that  E  cannot  hesitate  to  recommend  it  in  similar  conditions. 

II.  The  .Remote  Consequence  of  nerve  lesions,  such  as  epilepsy, 
"tetanus,  hysteria,  catalepsy,  progressive  paralysis,  anaesthesia,  and 
loss  or  modification  of  special  senses,  are  all  due  to  causes  readily 
recognized,  but  the  full  understanding  and  comprehension  of  the 
morbid  action  in  most  instances  is  not  yet,  and  perhaps  never  can  be 
accomplished.  We  recognize  the  fact  that  complete  section  of  a  motor 
trunk,  with  failure  to  establish  union  between  the  cut  extremities? 
must  produce  incurable  paralysis;  that  partial  section,  may  at  first 
induce  irritability,  but  why  atrophy  and  softening  of  the  fibres  not 
divided  should  occur  in  one  case,  and  repair  of  the  divided  ones  in 
others  cannot  be  explained. 

As  a  matter  of  fact  all  these  remote  symptoms  are  due  to  one  of  the 
following  conditions : 

Adhesion  of  nerves. 

Inclusion  in  nodular  tissue. 

Partial  division  and  extreme  tension  of  the  undivided  fibres. 

Plastic  formations  between  the  fibre- bundles ;  organization  of  small 
coagula  in  the  same  situations. 

Complete  divisions,  and  no  repair. 

Complete  division,  and  partial  repair. 

Complete  divison,  and  extensive  atrophy  of  parts  supplied,  which  is 
not  corrected  when  union  is  ultimately  accomplished. 

Perhaps  there  may  be  an  occasional  variation  in  the  conditions  of  the 
nerve,  but  it  seems,  as  far  as  my  reading  and  experience  goes,  that 
one  of  the  preceeding  must  be  the  cause  for  all  the  forms  of  morbid 
action. 

In  the  case  of  paralysis  from  atrophy  of  muscles  from  long  disuse 
and  delayed  repair  of  nerve  lesions,  Faradnisin  has  long  enjoyed  a 
reputation  as  being  the  best  remedial  agent.  With  this  single  excep- 
tion, electricity  and  galvanism,  in  all  forms,  and  in  all  degrees  of 
strength,  has  invariably  disappointed  me,  and  I  think  nearly  every 
one  who  has  ever  used  it.  In  every  other  species  of  lesion,  the  treat- 
ment must  be  purely  operative,  although  remedies  may  be  employed 
in  the  after  treatment  with  good  results.    For  this  purpose  I  will  refer 
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to  the  article  on  paralysis,  [tiurg.  Therap. )  The  nerve  rnnst  be  exposed, 
freed  from  attachments,  foreign  material  removed,  or  cicatricial  tissue 
dissected  out.  The  only  difficulty  in  the  majority  of  cases,  will  be  to 
determine  the  nerve  involved,  and  definitly  localize  the  lesion.  The 
success  of  the  practitioner  will,  therefore  depend  almost  entirely  upon 
his  anatomical  knowledge,  and  manual  dexterity. 


XII.    INJURIES    OP    MUSCLES    AND   TENDONS. 

Muscles  and  tendons  are  exposed  to  many  accidents,  many  of  them 
having  already  been  considered  in  previous  'chapters.  Those  more 
•commonly  met  with,  in  addition  to  wounds,  etc.,  are  ruptures,  and 
strains,  and  will  alone  be  treated  of  at  present. 

I.     RUPTURE     OF     MUSCLES. 

While  not  of  very  frequent  occurrence^the  rupture  of  muscles  is 
sufficiently  so  to  make  the  subject  one  of  interest  to  surgeons,  and 
should  be  well  understood  by  the  general  practitioner.  All  muscles, 
striped  or  unstriated  are  liable  to  this  lesion,  but  the  voluntary  mus- 
cles are  more  particularly  so.  It  has  been  observed  that  after  death 
the  muscles  are  easily  torn,  and  the  tendons  will  sustain  great  weight 
and  traction  without  giving  way ;  this  had  led  some  of  the  older 
writers  to  infer  that  muscular  rupture  was  more  easily  induced  than 
that  of  tendons.  But  it  has  been  conclusively  shown  that  in  life  the 
conditions  are  reversed,  and  whilst  tendons  are  frequently  torn  with 
a  comparatively  slight  exertion  of  force,  muscles  cau  only  be  similarly 
injured  when  great  force  is  applied,  or  sudden  unforseen,  or  spas- 
modic contraction  is  induced.  It  may  safely  be  asserted  that  no  amount 
of  voluntary  muscular  contraction  could  produce  rupture  of  the  fibres  ; 
when  the  maximum  of  contraction  has  been  reached,  relaxation  invol- 
untarily occurs.  Sudden  forcible  contraction,  to  guard  against  acci- 
dent ;  or  forcible  extension  as  when  a  person  falling  from  a  height 
•catches  at  some  object  to  arrest  his  fall,  are  the  commoner  causes,  but 
tetanic  spasms  have  frequently  produced  such  a  lesion.  From  the 
former  causes  any  muscle  in  the  body  may  be  torn,  but  from  spasms, 
careful  review  of  statistics  show  that  the  recti  abdominis,  biceps 
cruralis,  or  gastrocnemei  are  oftener  injured.  The  text-books  are  full 
of  instances  of  fracture  of  bones,  the  clavicle  particularly,  or  rupture 
or  detachment  of  tendons  occurring  rather  than  muscular  laceration, 
and  it  is  unnecessary  to  devote  more  attention  to  that  point  at  present 

We  must  not  be  understood  as  asserting  that  muscular  action  is 
alone  responsible  for  division  of  muscles.  As  far  as  rupture  is  con- 
cerned, strictly  speaking,  this  would  be  true ;  but  lacerations  from  ex- 
ternal agencies,  produce  analagous,  if  not  identical  lesions,  except  that 
the  injury  to  the  muscle-fibres  is  more  extensive,  extending  far  up 
into  the  body  of  the  organ  beyond  the  point  of  rupture,  and  even  bun- 
dles drawn  out  entirely.  Contusions,  of  the  third  degree,  will  likewise 
^produce  similar  lesions,  but  we  have  a  crushed  and  devitalized  con- 
dition of  the  tissues  extending  for  long  distances  above  and  below  the 
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■point  of  rupture.  Incised  wounds  come  nearer  to  being  an  exact 
«imilimum,  as  the  injury  to  the  part  is  confined  to  the  point  of  injury, 
'but  they  lack  that  peculiar  paralyzing  effect  of  sudden  tension  and 
separation.  From  these  considerations,  hastily  presented, it  can  beat 
•once  seen  that  rupture  of  muscles  from  forcible  contraction  or  exten- 
sion, is  an  accident  unique  in  its  nature,  and  demands  some  consider- 
ation apart  from  wounds  in  general. 

Rupture  of  muscles  may  be  partial  or  complete,  having  reference 
•solely  to  the  number  of  fibres  torn.  Whichever  occurs,  the  accident 
is  one  of  exceeding  gravity,  as  when  proper  coaptation  is  not  secured 
the  function  of  the  part  will  be  much  impaired,  if  not  completely  and 
permanently  lost.  It  is  true,  that  in  subcutaneous  lesion  nucleated 
blastema  furnishes  the  bond  of  union,  and  results  in  the  formation  of 
fibres  rather  than  the  ordinary  cicatricial  tissue;  but  the  muscular 
structure  is  never  restored.  A  small  portion  of  a  muscle  may  be  lost 
and  no  visible  impairment  of  function  follow ;  but  there  will  be  some 
loss  of  power,  and  some  atrophy,  particularly  of  the  torn  fibres  must 
•ensue.  When  the  muscle  is  completely  torn  across,  its  functions  are 
forever  lost,  unless  the  torn  extremities  are  at  once  approximated  and 
(retained  in  position  until  united.  Even  then,  under  the  most  favor- 
able circumstances,  the  full  power  and  usefulness  of  the  muscle  can 
never  be  regained.  We  have  already  considered  the  changes  that  take 
.place  in  a  muscle  divided  transversely,  in  many  places,  and  will  simply 
estate  here,  that  the  loss  of  function  is  due  to  one  of  two  causes,  or 
both  together  in  certain  cases.  The  cicatricial  or  fibrous  tissue  form- 
ing the  medium  of  uuion,  is  non-elastic,  and  being  interposed  between 
the  origin  and  insertion  of  the  muscle,  must  furnish  the  point  upon 
which  the  force  in  contraction  is  exerted.  To  further  complicate 
matters,  during  the  healing  process,  some  atrophy  of  the  fragments 
must  take  place,  particularly  the  distal  extremity.  When  the  healing 
.process  is  complete,  therefore,  we  find  any  attempt  to  use  the  muscle 
is  frustrated  from  the  traction  being  on  the  new  tissue,  and  not  at 
the  point  of  insertion  ;  indeed  the  distal  fragment  makes  traction  in 
the  same  direction.  Should  the  injured  muscle  be  one  of  a  system,  as 
one  flexor  or  extensor  of  the  leg  or  arm — we  may  not  oberve  any 
want  of  power,  as  the  uninjured  muscles  in  the  system  will  acquire  in- 
creased strength.  As  time  passes  on,  the  lost  function  is  not  restored, 
as  happens  in  other  lesions  (as  of  the  nerves),  as  the  muscle  atrophies, 
or  undergoes  fatty  degeneration,  and  soon  ceases  to  act  at  all.  The 
second  cause  of  loss  of  function,  is  the  adhesion  of  the  torn  extremities 
to  near  parts,  either  bone  or  fascia.  In  certain  exceptional  cases,  es- 
pecially when  the  nerve  supply  is  interrupted,  the  proximal  frag- 
ment may  completely  disappear,  or  cease  to  act,  but  the  distal,  from 
the  completeness  of  the  nerve  attachment,  will  retain  its  function,  and 
little  loss  will  be  perceived.  This  is  less  frequently  the  case,  as  the 
point  of  rupture  is  usually  near  the  tendouous  attachment  of  the 
an uscle,  leaving  little  more  than  the  tendon  below  the  point  of  divi- 
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sion.  Such  muscles  as  tbe  coraco-biachialis,  the  brachialis  anticusv 
or  the  trapezius,  might  retain  useful  function,  in  many  instances,  but 
never  can  escape  some  considerable  loss  of  power.  Should,  however,, 
the  torn  extremities  be  at  once  approximated,  and  retained  in  close 
apposition  until  union  is  secured,  a  few  muscular  fibres  may  unite  by 
mmediate  union,  aud  from  this  a  more  or  less  complete  restoration 
effected.  The  presumption  is,  in  all  cases,  from  the  effusioniof  bloodT 
the  retraction  of  the  fibres,  and  the  difficulty  of  retaiuingthe  parts  in 
apposition,  that  union  must  be  very  imperfect,  and  function  not  only 
correspondingly  lost,  but  its  re-establishment  very  problematical. 
Without  reduction,  owing  to  the  wide  gaping  that  must  ensue,  no  re- 
turn of  function  can  be  looked  for. 

Symptoms. — The  first  indication  of  muscular  rupture  will  be  a  sud<- 
den  intense  pain,  as  if  struck  with  a  stick,  with  either  complete  loss  of 
motion  in  the  part,  or  avoidance  of  motion  from  the  pain  it  causes^ 
The  nature  of  the  pain,  and  the  history  of  the  injury  may  cause  sus- 
picion of  fracture  or  dislocation,  but  careful  examination  should  read- 
ily settle  the  question.  The  pain  is  generally  excessive,  at  first  referred 
to  the  point  of  injury,  but  soon  widely  diffused,  and  during  quies- 
cence cannot  be  localized ;  on  making  or  attempting  motion,  however,, 
it  is  readily  referred  to  the  point  of  injury.  The  distance  from  a  joint, 
will  serve  to  exclude  luxation,  and  the  absence  of  mobility  in  the  bone 
and  the  ordinary  signs  of  fracture,  will  exclude  that  supposition.  Be- 
ing in  the  near  neighborhood  of  a  joint,  the  mobility  of  the  joint, 
under  passive  motion,  will  forbid  suspicion  of  dislocation.  On  exam- 
ining the  region  to  which  pain  is  referred,  should  the  rupture  be 
partial  an  accurate  diagnosis  can  rarely  be  made,  unless  the  case  is 
seen  immediately,  and  the  injured  muscle  is  very  superficial-  The 
case  will  seem  a  bad  strain,  and  being  treated  as  such  will  do  as  well,, 
perhaps,  as  if  the  condition  was  accurately  determined.  When  the 
lesion  is  complete,  however,  unless  too  much  time  has  elapsed,  the  diag- 
Hgnosis  is  usually  easy.  At  first  there  will  be  a  perceptible  gap,  due 
to  the  wide  retraction  of  the  torn  edges,  and  apart  from  the  pain,  no- 
amount  of  effort  can  produce  proper  action  of  the  muscle.  An 
attempt  to  produce  contraction  will  further  increase  the  gap,  and  the 
torn  extremities  will  be  drawn  up  in  knots.  When  seen  later,  say 
after  the  lapse  of  two  hours,  the  former  depression  becomes  a  ridge  or 
welt,  more  or  less  discolored,  at  first  soft  and  fluctuating,  later 
firmer  and  doughy.  This  is  due  to  the  effusion,  largely  haemorrhagic, 
and  sho'uld  be  recognized  by  its  breaking  down  under  the  finger,  thus 
differentiating  from  the  proper  muscular  tissue.  Usually  the  point  of 
separation  will  be  near  the  tendon,  thus  leaving  little  muscular  tissue 
below. 

The  treatment  will  be  a  relaxation  of  the  muscle,  by  proper  position, 
and  its  continuance  for  some  time.  Thus  if  a  flexor  is  torn,  extreme 
flexion  is  to  be  obtained,  an  example  being  in  the  calf  of  the  leg. 
Flex  the  leg  to  a  degree  just  short  of  positive  pain,  and  by  attaching  a 
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strap  to  the  heel  of  a  slipper,  and  securing  the  other  extremity  to  a 
circular  bandage  of  the  thigh,  relaxation  can  be  continued  for  an 


Fig.  16.    Slipper  and  bandage  applied, 

indennate  time.  The  jerking  of  the  muscle  can  be  controlled,  usually,- 
by  Cuprum  acet.,  or  if  this  fails,  with  Buta  grav.  The  next  step  is  toe 
endeavor  to  bring  the  extremities  together.  In  some  instances  this- 
can  be  done  at  once,  but  in  the  majority  a  sufficient  time  must  be 
allowed  for  the  irritability  of  the  muscle  to  subside.  This  will  require 
from  one  to  three  days.  Under  chloroform  the  fragments  must  be 
approximated,  and  a  strong  wire  suture  passed  in  such  a  manner  as  to 
bring  them  closely  together.  It  may  require  some  ingenuity  to  effect 
this ;  in  one  case  I  proceeded  as  follows :  A  long  strong  needle,  fixed 
in  a  handle,  with  an  eye  in  the  point,  was  entered  near  the  extremity 
of  the  lower  portion  of  the  muscle,  in  the  space  left  by  the  retraction,' 
and  passed  up  underneath  the  upper  portion,  and  through  it  and  khttf 
integument.  The  thread  was  now  withdrawn,  and  retained,  while  the 
needle  was  withdrawn,  and  re-entered,  though  the  same  opening, 
passing  out  of  the  same  opening  of  exit  occupied  by  the  thread,  above 


Fig.  17.    Entrance  of  needle. 

the  muscle;  that  is  between  it  and  the  skin .  The  thread  was  again 
passed  into  the  needle,  and  both  withdrawn  through  the  original  open- 
ing of  entrance.    We  now  had  the  upper  portion  included  in.a  loop  of 
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the  suture.  The  needle  was  now  armed  with  the  opposite  extremity 
of  the  suture  to  that  previously  used,  and  passed  through  the  lower 
portion  of  the  muscle  in  the  same  manner  as  before,  and  the  two  ends 
drawn  tight  and  tied  over  a  small  roller  or  a  piece  of  gutta-percha 
catheter.  This  brings  the  extremities  into  more  or  less  close  apposi- 
tion, and  the  coaptation  is  completed  by  deep  sutures,  including  both 
extremities  of  the  muscles,  and  tied  as  usual.  The  sutures  are  to  be 
allowed  to  cut  their  own  way  out,  which  may  occupy  a  fortnight. 
When  this  is  accomplished,  whilst  union  is  far  from  being  complete, 
yet  the  irritability  of  the  muscle  will  be  much  overcome,  the  remedies 
given  much  assisting  this,  and  the  lymph  is  partially  organized.  In 
the  case  referred  to,  a  fair  use  of  the  muscle  was  regained,  but  how 
much  could  never  be  ascertained,  it  being  the  gastrocnemius— the 
plantaris  and  soleus  carrying  on  the  functions  for  all  three  very  fairly. 
When  the  union  seems  to  be  quite  firm,  usually  in  about  fourteen  or 
■eighteen  days,  and  not  before— the  dressings  to  secure  relaxation 
should  be  removed,  and  careful  daily  passive  motion  instituted  to 
restore  the  action  of  the  parts  paralyzed  by  long  disuse,  as  well  as  to 
avoid  sudden  muscular  contraction  or  tension,  which  would  weaken 
the  band  of  union,  if  it  did  not  reproduce  the  dispartition.  Friction 
several  times  a  day  should  be  practiced,  and  the  limb  treated  and 
.manipulated  as  after  fracture  or  dislocation. 

II.     RUPTURE     OF     TENDONS. 

To  repeat  what  was  said  above,  whilst  in  the  dead  body  muscles 
near  easier  than  tendons,  in  the  living  body  the  reverse  is  the  case. 
Force  that  fails  to  seriously  injure  a  muscle,  has  frequently  caused 
fracture  of  a  bone,  and  in  many  instances  tendons  have  been  torn  from 
Iheir  attachments,  or  ruptured  in  their  continuity,  the  latter  with  far 
greater  frequency.  While  all  tendons  are  more  or  less  exposed  to  this 
accident,  from  some  reason,  probably  the  strength  of  the  muscles  of 
which  they  are  continuations,  the  tendo  acchiles,  rectus  femoris,  or 
triceps  brachialis  are  oftener  ruptured.  The  causes  are  precisely  simi- 
lar to  those  mentioned  under  rupture  of  muscles ;  spasmodic  action, 
sudden  forcible  contraction  of  the  muscles,  or  over  stretching  from 
external  mechanical  agencies. 

The  symptoms  differ  somewhat  from  those  of  muscular  rupture,  and 
the  accident  is  usually  recognized  with  the  greater  facility,  chiefly 
from  the  generally  superficial  position  of  the  tendon,  and  its  insertion 
in  or  near  the  heads  of  large  bones,  easily  felt  through  the  integu- 
ment. The  accident  is  announced  by  a  snap  and  shock,  with  little  if 
any  pain,  immediate  loss  of  power,  and  some  distortion  of  the  mem- 
ber, in  many  instances,  from  the  action  of  opposing  muscles.  On 
examination  the  gap  between  the  torn  extremities  will  be  readily 
detected,  and  there  is  much  less  subsequent  swelling  than  in  the  case 
of  the  muscles. 

The  method  of  repair,  has  been  frequently  alluded  to,  but  may  be 
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briefly  recapitulated.  There  can  be  no  doubt  that  the  fibres  of  a  ten- 
don are  largely  seperated  from  each  other  by  a  continuation  of  tb" 
saccolemma  of  the  muscle,  but  whether  the  fibres  are  capable  of  inde- 
pendant  action  is  a  mooted  question,  I  think  surgical  practitioners 
are  now  largely  to  be  found  committed  to  the  doctrine  that  they  are. 
That  is,  a  portion  of  the  fibre  may  become  useless,  and  the  remainder 
continue  in  full  functional  activity ;  this  is  given  by  Taylor  and 
others,  as  the  cause  for  talipes,  aud  other  distortions  of  joints,  when 
a  part  is  twisted  from  an  unequal  tension  by  opposite  sides  of  a  mus- 
cle. Admitting  the  truth  of  this,  it  would  seem  that  we  can  scarcely 
look  for  a  complete  restoration  of  a  lost  tendon ;  part  of  the  fibres  may 
become  agglutinated  from  plastic  exudation  between  them.  When 
all  the  fibres  are  in  this  condition,  as  far  as  mere  flexion  and  exten- 
sion of  a  part  are  concerned,  function  may  not  be  notably  impaired  ; 
but  under  other  circumstances  there  must  necessarily  be  some  loss  of 
the  mere  complex  motions,  and  such  I  believe  to  be  the  case.  The 
retraction  is  usually  extreme,  unless  the  rupture  is  partial,  (which  is  a 
very  uncommon  occurrence.)  and  the  space  is  soon  filled  with  plasma, 
which  in  time  fully  restores  the  part.  The  time  required  to  911  up  this 
gap  and  reproduce  the  tendon,  varies  with  each  case;  it  will  be  very 
greatly  modified  by  the  amount  of  retraction,  the  degree  of  quiescence 
maintained  in  the  muscles  attached  ,  and  the  bodily  health  and  age  of 
the  sufferer.  The  aged,  or  those  suffering  from  chronic  ailments, 
dyscrasia,  or  who  from  any  cause  recuperate  from  depressing  influ- 
ences slowly  and  imperfectly,  must  in  the  nature  of  things  require 
more  time  to  repair  loss  than  others  more  hapily  situated.  The 
medium  of  repair  being  nucleated  blastema,  fibres  will  be  formed, 
rather  than  cicatricial  tissue,  and  while  some  contraction  of  the  new 
tissue  must  take  place,  it  is  not  to  the  same  extent,  nor  will  adhesions 
form  as  frequently  as  when  nodular  tissue  is  formed. 

The  indication  for  treatment  are  precisely  the  same  as  in  the  case  of 
muscular  rupture,  except  the  use  of  sutures.  We  must,  therefore, 
put  the  parts  in  the  best  position  to  secure  extreme  relaxation  of  the 
muscles,  without  inducing  pain,  and  keep  them  there  until  the  new 
tissue  has  attained  some  degree  of  soli  lity.  Passive  motion  must  be 
made  for  a  time,  to  gradually  restore  motion,  and  in  all  respects  treat 
the  case  as  one  of  muscular  rupture.  Unless  some  accident  occurs,  or 
the  force  producing  the  rupture  was  a  direct  injury,  involving  the 
integument,  as  a  contusion,  there  should  be  no  inflammation  during 
the  reparative  process. 

III.     STRAINS. 

Strains  and  sprains  are  commonly  spoken  of  by  practitioners,  and 
some  text-books  repeat  the  mistake,  as  being  one  and  the  same  con- 
dition, when  in  fact  there  is  a  wide  difference  between  them,  and  the 
prognosis  and  treatment  are  different.  By  the  former  we  understand 
an  injury  to  muscles  and  tendons,  due  to  severe  over  extension,  from 
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accident,  etc.,  with  laceration,  in  many  instances,  of  some  few  fibred 
The  condition  is  similar  to  contusions,  and  may  indeed  be  considered 
the  same  condition.  A  sprain,  on  the  other  hand  is  a  sub-luxation,  a 
slight  dislocation  of  a  joint,  with  a  condition  of  straining  added  there- 
to. 

The  causes  of  strain  are  similar  to  those  producing  rupture,  but  less 
violent  in  kind.  Severe,  long-continued,  unusual  muscular  exertion ; 
sudden,  unguarded,  forcible  muscular  action.  The  fibres  are  put  into 
violent  contraction,  or  on  the  stretch,  some  few  may  give  way,  but  the 
general  condition  will  be  one  of  extension  short  of  actual  rupture. 

The  symptoms  are  sudden  violent  pain,  sometimes  continuing  for 
days  without  reference  to  muscular  action,  and  again  lessening  after 
the  lapse  of  a  short  time,  and  only  felt  when  the  muscle  involved  is 
brought  into  action.  This  later  disappears,  and  a  feeling  of  weakness 
and  loss  of  power  will  remaiu  for  a  long  time,  months  in  some  cases. 
At  first  there  will  be  some  symptoms  of  inflammation,  swelling  and 
tenderness  of  the  part,  but  it  will  soon  pass  off,  and  unless  pressure  be 
made  on  the  part,  or  attempts  at  motion  are  made,  no  inconvenience 
will  be  experienced. 

The  result  is  usually  a  complete  restoration  of  function,  although 
when  there  has  been  much  inflammation,  adhesions  to  near  parts  may 
be  feared,  and  a  corresponding  loss  of  usefulness. 

The  distance  from  a  joint,  the  absence  of  swelling  or  inflammation 
and  the  absence  of  pain  in  the  joint,  as  a  rule,  on  passive  motion,  will 
serve  to  differentiate  between  a  spasm  and  strain. 

The  treatment  presents  few  indications.  Quiescence  of  the  part  is 
sine  qua  non.  This  alone  will  usually  speedily  remove  all  symptoms 
Aconite,  should  there  be  much  fever ;  and  lihus,  for  the  pain  and  loss 
of  power,  will  be  all  the  remedies  required  in  ordinary  cases.  Cooling 
applications,  or  hot  ones  when  there  is  much  inflammation,  may  be 
used,  but  simple  avoidance  of  motion  will  usually  be  all  that  is 
required.  When  the  muscles  are  irritable,  or  the  patient  is  exceed- 
ingly nervous  or  hysterical,  bandaging  will  give  much  relief,  but  is 
must  not  be  continued  beyond  a  day  or  two,  as  the  muscles  may  suffer 
from  such  confined  quiescence  in  many  ways. 

IV.     SLIPPING  OF  TENDONS. 

Tendons  are  occasionally  dislocated,  when  they  pass  over  or  around 
bony  prominences,  or  in  grooves,  and  if  the  accident  is  neglected  serious 
impairment  of  function  may  ensue.  Mechanical  forces  of  all  kinds,  as 
in  the  case  of  rupture,  may  be  the  cause,  but  in  the  majority  of 
instances,  the  cause  will  be  a  long  retained  mal-position  of  a  joint,  or 
the  gradual  distoration  from  chronic  rheumatic  or  arthritic  com- 
plaints. A  number  of  cases  of  slipping  of  the  tendons  of  the  tibialis 
posticus,  flexor  longus  digitorum,  and  flexor  longus  policis,  are  noted 
from  the  habit  of  wearing  nigh-heeled  shoes,  and  in  the  case  of  ballet 
dancers.    When  such  accidents  are  acute,  from  causes  such  as  above, 
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the  cure  is  not  at  all  times  difficult ;  but  when  chronic  diseases,  such 
;as  rheumatism,  are  the  cause,  it  is  well  nigh  hopeless  to  attempt 
relief. 

The  first  indication  is  to  replace  the  tendon,  and  next  to  retain  it  in 
position.  The  first  is  usually  easy  of  accomplishment.  The  second 
may  require  some  ingenuity,  and  no  fixed  rules  can  be  given,  each  case 
requiring  especial  consideration.  The  member  must  be  put  in  a  posi- 
tion to  relax  the  tension  of  the  muscles  concerned,  and  kept  there. 
Judicious  use  of  compresses,  and  light  bandaging  will  be  required  for 
complete  retention.  Aeon,  or  Ilhus,  must  be  used  as  above,  and  all 
use  of  the  member  be  prohibited,  until  a  reproduction  of  the  accident 
sseems  improbable. 


XIII.    INJURIES  OF   THE   JOINTS: 

The  joints  are  exposed  to  many  forms  of  injury,  some  of  which  are- 
peculiar  to  themselves,  and  others  common  to  all  tissues  and  organs*. 
From  the  important  nature  of  their  office,  their  peculiar  construction, 
into  which  a  great  variety  of  tissues  enter,  and  the  proximity  of 
important  vessels  and  nerves  in  most  instances,  the  joints-have  always- 
constituted  an  exceedingly  important  and  interesting  chapter  in  sur- 
gery, and  engaged  the  best  talent  in  the  profession  in  the  study  and 
arrangements  of  the  maladies  and  accidents  to  which  they  are  liable. 
For  our  present  purpose  we  will  consider  the  following  accidents, 
which  will  include,  I  think,  all  that  could  properly  claim  attention  in 
a  work  of  this  character :  Wounds,  contusions,  sprains  dislocation  of 
cartilages,  and  dislocations  in  general. 

It     WOUNDS. 

Under  this  head,  only  such  wounds  as  open  a  joint  can  be  considered, 
notwithstanding  many  authors  include  all  such  injuries  in  their  imme- 
diate vicinity.  The  reason  for  this  is  obvious.  A  joint  is  composed 
of  the  articular  extremities  of  the  bones  entering  into  its  composition ;: 
the  cartilages  interposed  between  these  surfaces ;  the  synoval  mem- 
branes, and  the  ligaments.  It  is  true  that  tendons  crossing  the  joints 
have  much  to  do,  in  some  instances,  with  adding  strength  and  pro- 
tection to  the  parts,  but  they  are  not  properly  portions  of  it.  For  this 
reason  only  such  injuries  as  are  sustained  by  the  proper  articular  tis- 
sue should  be  considered. 

The  gravity  of  a  wound  of  a  joint,  depends  upon  several  circum- 
stances, chiefly  upon  the  nature  and  extent  of  the  injury,  and  the 
character  of  the  joint.  The  dangers  are  two-  fold ;  in  loss,  or  modifica- 
tion of  the  joint  itself,  and  placing  the  life  of  the  patient  in  jeopardy. 

(a.)  The  wound  is  more  serious,  under  all  circumstances,  in  propor- 
tion as  the  cavity  of  the  joint  is  more  completely  opened,  and  the 
injury  to  the  tissues  is  the  result  of  great  force.  Thus  a  very  free 
incised  wound  places  the  patient  in  greater  danger  than  a  smaller 
one,,  but  a  laceration,  or  contusion  of  any  degree,  would  be  far  more 
serious  than  an  incision,  even  when  the  lesion  is  quite  extensive. 
John  Bell  ( Discourses  on  Wounds  part  III  p.  12,)  long  ago  affirmed  that 
to  open  an  inflamed  joint  was  death,  and  the  aphorism  is  true,  to  a 
certain  extent,  to-day.  The  records  of  our  large  hospitals,  and  partic- 
ularly those  of  our  armies  during  the  late  civil  war,  furnish  a  large- 
mass  of  material,  and  it  is  conclusively  shown,  that  whilst  life  and 
usefulness  of  the  part  has  been  preserved  after  very  extensive  lesions. 

16&- 
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of  this  nature,  the  mortality  is  large;  indeed  when  fracture  of  the 
joint  has  occurred,  as  from  gun-shot  injuries,  the  prognosis  is  always 
bad,  having  reference  particularly  to  the  size  and  complexity  of  the 
joint.  Xot  to  take  too  much  space,  let  me  refer,  in  this  place,  to 
the  results  of  wounds  to  the  shoulder  joint  as  given  in  the  Medical 
and  Surgical  History  of  the  War  (Surgical  vol.  part  II.)  The  difficulty 
in  properly  estimating  the  mortality  lies  in  the  fact  that  all  injuries  in 
the  neighborhood  of  the  joint  are  included  under  this  head,  some  of 
them  not  opening  the  cavity,  and  others  not  involving  the  [proper 
articular  tissues  at  all.  There  were  treated  on  the  expectant  plan,  505. 
cases,  with  a  mortality  of  139.  We  read  (p.  514.)  "It  was  found  that 
the  immediate  cause  of  death  was  referred  to  pyaemia  in  thirty-seven 
instances — to  haemorrhage  in  fourteen— to  hospital  gangrene  in  3evenv 
to  phlegmonous  erysipelas  in  five,  to  tetanus  in  five.  Nearly  half  the 
fatal  cases  are  thus  accounted  for,  of  the  remainder,  some  appear  to 
have  died  from  the  effects  of  protracted  suppuration,  some  from  'sur- 
gical fever,'  others  from  intercurrent  pulmonary  disease,  while  in 
many  instances,  no  indication  of  the  cause  of  death  is  assigned."  We 
are  justified  in  adding  the  "surgical  fever,  prolonged  suppuration,  and 
pulmonary  cases  "to  the  pyaemia  group,  and  thus  find  the  prevailing 
cause  of  death  in  that  condition. 

Of  cases  treated  by  operation,  there  are  reports  of  1737,  with  a  mor- 
tality of  541.  A  table  is  given  on  page  599,  which  I  will  condense  as 
follows : 

EXCISION. 

Primary 518  Deaths '.  .160 

Intermediate 224  '*                            104 

Secondary 92  "                               27 

Undetermined 5L  "                             14 

885  305 


AMPUTATIONS. 

Primary 499  Deaths 117 

Intermediate 157  "                              72 

Secondary.. 66  kt                              19 

Undetermined 130  "                              28 


852  236 


EXPECTANT. 

Cases 505  Deaths 139 


The  whole  number  of  such  injuries  to  the  shoulder  are  thus  found' 
to  be  2242,  with  a  mortality  of  650,  or  nearly  one-fourth.  The  mor- 
tality must  be  considered  enormous,  when  we  take  into  consideration 
that  many,  perhaps  half  these  cases,  were  not  properly  wounds  of  the- 
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.joint,  and  that  nearly  all  the  fatal  cases  were  those  that  had  the  joint 
opened,  We  learn  several  itnportant  lessons  from  these  tables.  We 
are  first  impressed  with  the  exceeding  gravity  of  the  accident ;  sec- 
ondly that  expectancy  offers  less  inducement  than  more  radical  treat- 
ment;  and  lastly,  that  amputation,  in  military  practice  at  least,  is  to 
be  preferred  to  excision.  This  point  will  be  discussed  in  another 
place,  but  it  is  sufficient  to  point  to  the  long  confinement,  profuse  sup- 
puration, and  the  tardy  repair  necessarily  connected  with  excision 
and  resections,  to  enable  us  to  comprehend  the  reason  for  the  better 
results  from  amputation.  We  can  derive  much  satisfaction  by  com- 
paring our  results  with  that  of  foreign  armies,  and  possibly  time  will 
enable  us  to  treat  injuries  of  the  large  joints  as  successfully  as  other 
lesions.  The  following  is  condensed  from  page  607  {loc  tit),  and  intro- 
duced here  as  a  subject  of  interest  solely : 

Cases.  Deatbs.  Ratio. 

Crimean  War,  1854-6.      Russian. 
Crimean  War,  1854-6.     French. 
Crimean  War,  1854-6.      English. 
Franco-German,  1870-71.    German. 
Franco- German,  1870-71.    French. 

Whilst  injuries  to  a  single  joint  have  been  given  the  above  space, 
the  results  noted  are  a  fair  exhibition  of  the  gravity  of  such  accidents 
under  other  circumstances ;  the  knee  and  hip  would  exhibit  a  greater 
ratio  of  mortality. 

The  danger  particularly  attending  wounds  of  joints  has  been  said 
to  bear  some  proportion  to  the  nature  of  the  joint,  both  with  reference 
to  its  function  and  its  constitution.  Perhaps  in  the  majority  of  instan- 
ces, the  injury  inflicted  on  the  synovial  membranes  is  the  immediate 
cause  of  the  violent  symptoms  characterizing  these  accidents.  From 
its  close  resemblance  to  serous  membrane,  inflammatory  action  must 
spread  with  great  rapidity.  Hence,  when  the  part  injured  is  unusually 
well  supplied  with  this  membrane,  the  menace  to  the  integrity  of  the 
joint,  or  the  life  of  the  patient,  is  greater  than  when  the  opposite  is  the 
case.  Other  things  being  equal,  we  should  therefore  expect  to  find  the 
.ankle  and  wrist  to  exhibit  graver  symptoms  than  joints  of  simpler  con- 
struction, and  such  is  really  the  case;  but  while  the  loss  of  the  joint  by 
subsequent  achylosis  is  more  certain,  than  when  larger  articulations 
are  involved,  danger  to  life  is  not  so  great.  The  inflammation  being 
necessarily  attended  by  a  largely  increased  secretion,  the  exposure  to 
the  air  soon  induces  degeneration,  suppuration  is  profuse,  and  the  other 
structures  of  the  joint  are  more  or  less  injured  by  it.  Should  the  air 
have  been  excluded,  wholly  or  partially,  there  may  be  less  tendency 
to  suppuration,  but  the  plastic  effusion  predisposes  to  fibrous  or  false 
anchylosis.  This  point,  it  will  be  shown,  is  of  particular  interest  in 
•connection  with  treatment. 

Next  to  synovial  inj  uries,  fractures  of  the  bones  or  intra-articular 
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cartilages  adds  to  the  elements  of  danger.  The  danger,  in  this  in- 
stance, is  from  bony  anchylosis,  whilst  diffused  inflammation,  and 
suppuration,  are  not  a  whit  lessened. 

The  injury  to  the  ligaments  also  plays  an  important  part,  and  must 
tnot  be  overlooked;  they  may  unite  closely,  form  new  and  vicious 
attachments,  or  even  atrophy  and  almost  disappear. 

The  greater  freedom  of  motion  in  a  joint,  the  less  danger,  as  a  rule, 
threatens  life  or  function.  This  is,  however,  solely  with  reference  to 
its  nearness  to  the  trunk,  as  while  injuries  to  the  hip  are  sufficiently 
serious  under  existing  circumstances,  if  the  joint  were  one  like  the 
knee  or  ankle,  in  the  same  locality,  the  danger  would  be  infinitely 
greater.  Thus  in  forming  prognosis,  the  following  guide  may  be 
taken  as  indicating  in  a  rising  scale,  the  degree  of  danger  to  life : 
Hand,  toes,  wrist,  ankle,  elbow,  shoulder,  knee,  and  hip.  Other 
things  being  equal,  joints  of  limited  motion,  as  the  knee,  elbow,  tar- 
sus and  carpus,  will  be  more  certainly  followed  by  more  or  less  loss  of 
usefulness,  than  any  of  the  others  mentioned  above. 

(6.)  The  character  of  the  wound,  whether  punctured,  lacerated,  con- 
tused, or  incised,  must  enter  into  our  prognosis  largely.  The  rule  may 
be  stated,  that  the  danger  is  lessened  in  proportion  as  the  cut  is 
smooth,  and  of  sufficient  size  to  give  free  exit  to  discharges  without 
injuring  ligaments,  or  injury  to  the  bones.  With  proper  precautions  to 
subdue  or  prevent  inllammation,  and  to  secure  early  union  of  the 
divided  tissues,  incised  wounds  occasionally  heal  with  no  considerable 
loss  of  usefulness.  When  the  parts  are  torn,  or  crushed,  or  the  open- 
ing is  so  small  that  the  discharge  cannot  readily  find  exit,  but  partic- 
ularly when  the  bones  or  articular  cartilages  are  injured,  the  prog- 
nosis is  far  more  grave.  The  devitalization  of  some  portions  of  the 
injured  tissues,  furnishing  many  small  sloughs,  and  introducing  into 
the  deteriorated  secretion  many  particles  of  dead  tissue,  the  causes  for 
inflammation  are  much  increased,  and  the  unhealthy  character  like- 
wise. We  must  not  omit  mention,  also,  of  the  serious  shock  that 
always  accompany  such  accidents.  From  the  complete  destruction 
of  the  tissues  injured,  the  repair  is  slower,  new  tissue  being  demanded, 
instead  of  a  simple  union  of  divided  parts.  Life  is  placed  in  danger, 
therefore,  from  purulent  absorption,  shock,  diffuse  inflammation,  pro- 
fuse suppuration  and  exhaustion;  anydyscrasia  that  may  exist  will 
necessarily  place  the  sufferer  in  greater  danger,  the  peculiar  nature 
depending  upon  attending  circumstances,  as  well  as  the  nature  of  the 
dyscrasia. 

With  reference  to  the  integrity  of  the  parts,  there  are  very  many 
considerations.  The  joint  may  be  lost  through  anchylosis,  which 
simply  entails  loss  of  usefulness ;  it  may  assume  a  position  that 
causes  constant  anoyance ;  in  some  instances,  the  position  may  be 
such  that  the  usual  occupation  cannot  be  followed,  or  even  expose  the 
sufferer  to  frequent  danger.  These  considerations  frequently  presenc 
a  question  of  amputation  or  resection  for  solution. 
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Treatment.— From  the  foregoing,  the  indications  to  be  fulfilled  are- 
very  obvious.  First  to  place  the  parts  in  the  most  favorable  position 
for  healing,  and  to  promote  union  and  lessen  inflammation.  These  are 
to  be  met  as  in  the  case  of  wounds  of  other  tissues,  bearing  in  mind 
the  readiness  with  which  inflammatory  action  is  set  up,  and  the 
rapidity  with  which  it  extends.  It  is  thought  by  many  excellent 
authorities  that  the  danger  or  certainty  of  inflammation  is  directly 
proportionate  to  the  degree  of  pain,  and  probably,  to  some  extent, 
caused  by  it.  If  this  is  true,  and  my  own  experience  inclines  me  to 
that  opinion,  Hypericum  should  prove  a  remedy  of  great  value. 
Whether  it  is  due  to  the  use  of  this  remedy,  or  that  I  have  had  a 
remarkable  selection  of  cases,  certainly  I  cannot  recall  a  single  case  of 
wound  of  the  joints,  that  did  not  do  much  better  than  the  best 
authorities  would  lead  one  to  expect. 

The  second  point  of  interest  and  importance,  is  to  prevent  anchy- 
losis. There  are  two  methods  in  practice,  radically  opposed  to  each- 
other,  the  respective  merits  of  which  have  for  some  time  past  been 
the  suoject  of  animated  controversy.  Anchylosis  being,  for  the  most 
part,  a  result  of  inflammation,  the  question  has  been  whether  it  is 
better  to  maintain  perfect  quietness  and  immobility  until  union  of  the- 
divided  parts  has  been  secured,  or  institute  gentle  passive  motion. 
Unquestionably  voluntary  motion  of  the  joints  would  exert  inflam- 
mation from  the  complex  character  of  the  mechanism  put  in  opera- 
tion, and  the  derangement,  that  must  take  place,  of  the  parts  under- 
going repair.  Gentle  passive  motion,  made  at  long  intervals,  and  to 
a  slight  degree  only,  cannot  be  open  to  the  same  exception,  and  when 
care  is  had,  so  far  from  the  inflammatory  action  being  increased,  the 
tendency  will  be  to  prevent  lymph  organization,  and  also  assist  its 
resorption.  With  this  view  of  the  case,  I  make  it  a  practice  to  wait 
for  the  subsidence  of  the  more  acute  symptoms,  and  then  commence 
by  gentle  flexing  and  extending  the  joint,  to  a  very  limited  extent, 
and  only  for  a  moment.  Each  day,  when  the  operations  of  the  pro- 
ceeding day  are  found  not  to  have  induced  irritation,  increase  the 
degree  of  motion,  and  lengthen  the  time.  Should  there  be  any  unto- 
ward symptoms,  as  pain  or  inflammation,  further  treatment  must  be 
suspended  until  they  are  subdued.  Gentle  friction  might  be  conjoined 
with  this,  or  be  alone  practiced  for  a  day  or  two  in  the  commence- 
ment. 

Should  all  means  fail,  and  anchylosis  appear  to  be  unavoidable,  we 
can  only  attempt  to  secure  as  useful  a  position  of  the  part  as  possible, 
with  reference  to  the  occupation  of  the  patient.  In  the  absence  of  any 
special  indications  of  this  kind,  a  slightly  flexed  position  is  the  best, 
and  when  the  elbow  is  concerned,  also'  semi- pronation. 

When  in  spite  of  all  that  can  be  done,  muscular  contraction,  vicious 
tendonous  attachment,  or  loss  of  tissue  in  the  joint  produces  deform- 
ity, that  is  not  only  unsightly  but  may  endanger  life  or  limb  from 
exposure  to  accident,  operative  surgery  must  be  resorted  to,  and  ampu- 
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tation,  excision,  or  some  other  operation  practiced,  according  to 
indications  laid  down  elsewhere,  as  well  as  in  text-books  in  general. 
•Caries,  necrosis,  chronic  abscess,  sinus  or  fistula,  and  many  other 
■chronic  conditions  may  arise  secondarily,  and  must  all  be  treated  on 
general  principles.,  the  cause  not  entering  into  the  consideration  of 
the  case  to  any  extent. 

Symptoms  as  they  arise  must  be  met  with  the  appropriate  remedy, 
and  the  many  forms  which  they  assume,  and  their  varying  import- 
since  in  persons  of  different  conditions  and  habits,  forbids  any  consid- 
eration at  this  place.  They  must  be  regarded  precisely  as  if  no  wound 
existed. 

II.     CONTUSIONS. 

Contusions  in  the  neighborhood  of  the  joints,  are  of  interest  chiefly 
from  a  diagnostic  standpoint,  the  symptoms  being  at  times  so  similar 
to  much  more  serious  accidents,  that  an  accurate  conception  of  the 
•condition  is  almost  impossible.  Apart  irom  this  contusions  present  no 
special  point  of  interest,  at  least  with  the  exception  of  the  possible 
results.  A  contusion  of  the  first  degree  will  be  likely  to  provoke  some 
articular  inflammation,  but  in  the  absence  of  any  dyscrasia,  the  effects 
are  not  usually  serious.  Contusions  of  greater  severity  have  all  the 
effect  of  wounds  of  the  joint,  with  the  exception  of  the  admission  of 
air.  The  nature  of  the  injury,  however,  has  an  especial  tendency  to 
set  up  suppuration,  and  the  absence  of  an  outlet,  with  the  obscurity  of 
the  symptoms  (from  the  dense  nature  of  the  tissues,)  makes  such  an 
occurrence  one  to  give  the  surgeon  much  concern.  This  lack  of  dis- 
tensibility  in  the  proper  articular  tissues,  greatly  favors  some  des- 
truction of  the  bones  and  cartilages ;  escaping  this,  there  is  a  possi- 
bility of  the  pus  finding  its  way,  through  quite  minute  openings,  to 
distant  parts,  forming  long  sinuses,  and  quite  seriously  crippling  the 
member.  Pyaemia,  septicaemia,  irritative  fever,  metastatic  abscess, 
4ind  even  tuberculosis  being  each  readily  set  up  from  severe  contu- 
sions, or  even  those  of  the  first  degree,  in  dyscrasic  or  cachectic  indi- 
viduals, renders  the  subject  one  of  particular  and  especial  interest  to 
all  experienced  surgeons. 

The  treatment  does  not  differ  from  that  of  contusions  in  general, 
unless  it  be  in  the  event  of  suppuration.  Immediately  that  the  pres- 
ence of  pus  is  recognized,  any  surgeon  would  evacuate  it ;  the  difficulty 
will  be  to  determine  this  point.  An  exploring  needle  or  aspirator 
must  be  appealed  to  in  every  case  about  which  there  is  a  shadow  of  a 
doubt,  as  the  consequences  of  opening  a  joint  are  serious  and  not  to 
be  lightly  encountered. 

It  was  said  above  that  contusions  often  simulated  other  and  graver 
accidents ;  this  is  of  frequent  occurrence,  particularly  in  the  hip-joint, 
and  fracture  or  dislocation  has  often  been  suspected.  The  pain 
resulting  from  severe  contusions  will  often  be  so  severe  that  all  motion 
■of  the  part  will  be  impossible  ;  at  other  times,  with  less  pain,  perhaps 
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the  injury  sustained  by  the  nerves  will  induce  a  paralytic  condition 
that  prevents  muscular  action  on  exertion  of  the  will.  Such  cases 
must  cause  a  suspicion  of  dislocation  or  fracture,  and  careful  examin- 
ation must  be  made.  For  this  purpose  place  the  patient  under  the 
influence  of  chloroform,  and  examine  on  principles  laid  down  later 
under  dislocations,  and  in  another  place  under  fracture.  In  the  major- 
ity of  instances,  the  symptoms  will  more  closely  resemble  fracture,  as 
moving  the  part,  when  under  chloroform  will  not  exhibit  any  rigidity. 
There  will  be,  however,  no  alteration  in  the  radius  described  by  the 
head  of  the  bone  on  motion,  when  compared  with  the  opposite  side, 
and  no  shorteningof  the  limb,  no  deformity,  and  no  crepitus  as  a  rule. 
There  may  be  apparent  shortening  or  deformity,  due  to  malposition  of 
the  pelvis  or  shoulders,  which  will  disappear  when  the  parts  are  placed 
in  proper  position.  There  may  be  crepitation,  due  to  synovial  inflam- 
mation, but  it  will  be  more  of  a  crackling  than  grating ;  furthermore 
there  will  be  no  displacement  of  the  bone  during  the  effort  to  excite 
crepitus.  The  elicitation  of  these  negative  signs,  therefore,  will 
usually  suffice  to  exclude  the  hypothesis  of  fracture.  On  the  other 
hand,  there  are  a  few  cases  in  which  we  find  preternatural  rigidity, 
due  to  nervous  irritation  and  muscular  contraction,  sometimes  even 
continuing  after  partial  anaesthesia.  Profound  anaesthesia,  however, 
will  invariably  cause  relaxation,  and  the  absence  of  the  rational  signs 
of  dislocation,  as  given  elsewhere,  will  at  once  establish  the  diagno- 
sis. Nevertheless  cases  occur  which  will  deceive  the  most  exper- 
ienced. Two  are  given  by  Mr.  Holthouse,  (Holmes  II  p.  838,)  and 
numerous  others  are  fonnd  in  the  text-books,  and  scattered  through 
the  journals.  I  have  not  had  the  privilege  of  seeing  such  a  case,  and 
have  no  personal  experience  to  offer. 

III.    SPRAINS. 

A  sprain  is  a  sub-luxation  of  a  joint,  usually  a  very  trifling  displace- 
ment, and  in  most  cases  of  only  momentary  duration.  The  inelastic 
nature  of  many  of  the  tissues  entering  into  the  formation  of  a  joint 
and  in  the  case  of  large  joints  the  complexity  of  the  parts,  makes  a 
slight  displacement  productive  of  much  pain,  and  even  when  the 
parts  immediately  return  to  their  natural  position,  they  can  hardly 
expect  to  escape  scathless.  When  the  joint  is  one  that  has  free  motion, 
the  displacement  may  be  greater,  and  should  the  injury  be  severe,. 
may  be  complicated  with  a  strain,  or  even  actual  muscular  rupture. 
Arteries  may  be  ruptured ;  »§rves  torn  or  stretched ;  synovial  mem- 
branes pinched  or  contused ;  lnter-articular  cartilages  displaced  or 
fractured ;  tendons  partially  or  wholly  torn  from  attachment ;  and 
even  the  bones  slightly  fractured.  Whilst,  therefore,  any  sprain  is  a 
very  painful  accident,  and  in  the  case  of  persons  in  poor  health  even  a 
menace  to  life  or  the  preservation  of  the  part,  the  symptoms  and 
their  significance  must  depend  upon  the  extent  of  the  injury,  and  the 
character  of  the  joint.    The  symptoms,  all  things  being  equal,  are- 
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more  severe  in  joints  of  limited  motion,  as  the  knee,  elbow,  wrist,  and- 
ankle,  but  when  other  joints,  as  the  hip  or  shoulder  are  involved,  the 
force  applied  must  have  been  greater,  and  the  general  symptoms  will 
be  more  severe. 

The  causes  are  usually  from  indirect  application  of  force,  by  which 
the  joint  is  twisted,  or  bent  in  an  abnormal  direction.  That  is  force 
applied  directly  to  the  joint,  will  rarely  cause  a  strain,  contusions  or 
dislocations  being  more  common.  The  accident  is  usually  produced 
by  the  foot,  or  hand,  being  caught,  as  by  machinery,  and  the  limb 
wrenched  or  twisted.  The  same  conditions  are  fulfilled  when  the  foot 
is  caught  when  walking,  or  a  false  step  is  made  with  some  degree  of 
violence ;  in  fact  anything  which  fixes  one  extremity  of  the  limb,  and 
the  motions  of  machinery  or  of  the  body  twist  or  violently  pull  the 
other.. 

The  symptoms  are  immediate  pain,  and  loss  of  power,  with  swelling 
more  or  less  discoloration,  and  heat.  The  discoloration  will  be  in  pro- 
portion to  the  arterial  or  venous  lesion;  when  the  vessels  are  not 
torn,  it  will  appear  as  a  secondary  symptom  when  the  circulation  of 
the  part  is  interrupted  by  the  swelling.  The  pain  is  at  all  times 
severe,  but  is  greater  or  less  in  proportion  to  the  degree  of  the  primary 
displacement,  the  extent  of  injury  inflicted  on  the  nerves  and  other 
parts,  and  the  function  of  the  limb.  When  quiet,  after  the  first  few 
days,  the  pain  is  insignificant  or  even  wholly  wanting ;  the  slightest 
motion  will,  however,  excite  it  again.  Thus  in  the  case  of  joints  con- 
tantly  in  use  in  1  ocomotion,  or  the  ordinary  exigencies  of  life,  pain 
will  be  greater  and  more  constant  than  under  similar  circumstance , 
elsewhere.  The  spelling  depends  upon  many  circumstances;  chiefly 
upon  the  laxity  of  the  surrounding  and  proper  articular  tissues,  the 
degree  of  injury  inflicted  upon  the  synovial  membrane,  and  the  blood- 
vessels; and  the  extent  to  which  impediments  to  circulation  exist. 
The  duration  of  the  primary  symptoms  may  extend  from  twenty- four 
hours,  or  less,  in  the  lesser  joints,  to  weeks  or  months  in  the  larger  ;. 
indeed,  some  impairment  of  function  will  continue  for  an  indefinite 
time  in  all  cases. 

The  treatment  cannot  be  entirely  medicinal,  in  all  cases  at  least;  rest^. 
proper  position,  and  some  bandaging  or  local  applications  being  fre- 
quently called  for.  In  sprains  of  any  severity,  the  part  must  be  at 
once  put  into  the  position  that  gives  the  greatest  freedom  from  pain, 
and  retained  so,  if  necessary,  by  proper  bandaging,  or  even  splints  as* 
in  fracture.  The  dressings  must  be  frequently  inspected,  so  that  they 
may  be  loosened  if  too  tight,  or  tightened  when  becoming  loose  from 
subsidence  of  the  swelling.  As  a  matter  of  fact  it  is  best  to  postpone 
bandaging  until  the  primary  symptoms  and  swelling  have  abated. 
Mhus  tax.  is  the  remedy  that  will  first  suggest  itself  to  any  student  of 
materia  medica.  The  doses  should  be  given  at  intervals  of  an  hour, 
until  some  relief  is  experienced,  and  then  gradually  diminish  in  fre- 
quency. 
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Buta  grav.  is  of  value  when  there  is  more  of  a  feeling  of  weakness, 
than  positive  pain,  but  should  always  be  given,  I  think,  if  relief  does 
not  follow  in  a  few  hours  from  Bhus. 

Arnica,  may  be  given  should  there  be  much  effusion  of  blood,  more 
particularly  if  the  injury  was  direct. 

When  the  more  acute  symptoms  have  subsided,  gentle  passive 
motion  may  be  made,  but  full  use  of  the  member  must  never  be  per- 
mitted uiitil  it  can  be  had  without  pain.  Some  authors  recommend 
■cold  applications  ;  some  hot ;  some  altemnting  these  rapidly ;  others 
friction  ;  others  again  perfect  non-interferance.  Combined  with  the 
use  of  remedies  as  indicated,  this  latter  is  the  safest,  I  have  seen  no 
good  results  follow  any  of  the  other  methods  in  vogue,  and  have  of 
late  settled  into  reliance  on  remedies,  perfect  rest,  and  exceptionally 
bandaging.  Many  cases  have  been  treated  in  this  way,  some  very 
severe  of  the  lumbar  spine,  knee  and  ankle,  and  days  have  sufficed  to 
produce  a  perfect  cure,  when  weeks  or  months  are  consumed  under 
•other  methods. 

IV.     DISLOCATION  OF  CARTILAGES. 

The  semi-lunar  cartilages  of  the  knee  are  occasionally  displaced, 
partially  or  completely,  as  far  as  their  attachments  are  concerned,  and 
not  only  constitute  a  very  painful  accident,  but  establish  a  habit 
which  more  or  less  cripples  the  sufferer,  as  well  as  gives  rise  to  second- 
ary affections  that  are  often  serious  in  their  consequences.  There  is  a 
condition  in  which  there  is  an  unusual  laxity  of  the  ligaments,  per- 
mitting lateral  motion  in  the  joint,  and  occasionally  the  sub-luxation 
extends  so  far  to  one  side  that  the  condyle  of  the  femur  rides  up  over 
the  thick  border  of  the  cartilage,  and  is  sometimes  replaced  with  diffi- 
culty. This  is  not  what  I  consider  a  luxation  of  the  cartilages,  although 
Gross,  and  some  other  authors  of  unquestioned  reputation,  so  con- 
sider it.  Holthotjse  (Holmes  11  p.  916,)  does  not  agree  with  these 
authorities,  and  Malgaigne,  Cooper,  Larrey,  Hey,  and  many 
others,  describe  cases  in  which  the  cartilage  is  displaced,  without  any 
displacement  of  the  bones  of  the  articulation.  All  of  these  eminent 
writers  agree  that  with  a  normal  condition  of  the  parts  such  an  acci- 
dent cannot  occur,  and  state  that  chronic  inflammation  is  the  chief 
predisposing  cause,  which  thickens  the  cartilages,  and  at  the  same  time 
somewhat  weakens  their  attachments.  The  accident  having  once 
occurred  is  liable  to  be  frequently  reproduced,  on  very  slight  provo- 
cation, and  ultimately  will  render  locomotion  almost  impossible, 
unless  the  joint  is  supported  by  elastic  bandages,  or  some  artificial 
aid.  Another  frequent  consequence  is,  the  fracture  of  the  cartilage, 
small  particles  being  broken  off  and  detached,  forming  what  are  called 
false  or  "floating  cartilages." 

The  cause  is  usually  a  twist  of  the  foot,  by  a  misstep  in  walking,  by 
which  the  leg  is  rotated  inwards.  The  accident  is  announced  by  a 
sudden  violent  pain  in  the  knee,  with  loss  of  motion,  and  flexion  with 
inability  to  extend  the  leg.    If  the  case  is  seen  at  once,  tactile  examin- 
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ation  will  reveal  the  edge  of  the  cartilage  projecting  beyond  the  edge 
of  the  head  of  the  tibia,  and  some  swelling  of  the  part.  Later  the  pain 
may  abate,  though  never  entirely  disappear,  and  the  joint  will  become 
swollen,  to  almost  any  extent.  Occasionally  reduction  will  be  effected 
spontaneously,  particularly  when  the  displacement  is  slight,  or  the 
accident  has  been  frequently  repeated.  After  such  an  accident  has 
been  repeated  a  number  of  times,  the  patient  also  will  become  so 
accustomed  to  reduction,  that  he  rarely  applies  for  surgical  assistance. 

The  indications  for  treatment  are  few  and  simple,  and  ordinarily 
readily  fulfilled.  In  the  majority  of  cases  firm  pressure  with  the 
thumbs,  joined  end  to  end,  the  remainder  of  each  hand  grasping  the 
joint,  will  induce  reduction,  which  is  announced  by  a  disappearance 
of  the  projecting  ridge,  and  a  complete  subsidence  of  pain,  with  restor- 
ation of  mobility.  When  there  is  some  associated  partial  luxation  of 
the  knee,  extreme  flexion,  with  sudden  extension  and  combined 
external  rotation  will  usually  be  all  that  is  required.  It  will  be  neces- 
sary, particularly  when  such  accidents  have  not  been  frequently 
repeated,  to  give  a  few  doses  of  Aconite,  after  reduction,  followed  by 
Rhus,  if  the  pain  does  not  abate.  When  the  ligaments  are  lengthen  e  d 
aud  the  joint  liable  to  partial  displacement  from  that  cause,  judging 
from  its  action  on  the  ankle  joint,  I  can  strongly  recommend  Brucea, 
•or  Pinus  syl.,  as  mentioned  in  Talipes  (Surg.  Therap.)  An  elastic 
bandage  should  also  be  worn,  as  an  additional  support,  and  move- 
ments that  experience  has  taught  will  induce  the  accident  are  care- 
fully avoided.  Should  false  cartilages  be  found  in  the  joint,  and  no 
symptoms  of  chronic  inflammation,  I  should  have  no  hesitancy  in 
fixing  them,  and  cutting  them  out.  Indeed  I  have  done  this  in  several 
instances,  and  have  observed  no  ill-efforts  to  follow. 

When  an  accident  of  this  nature  occurs  in  a  person  of  debilitated  or 
cachectic  habit,  more  particularly  on  its  first  occurrence,  dangerous 
inflammatory  affections  may  be  set  up,  such  as  caries,  suppuration,  or 
even  necrosis.  Each  succeeding  attack,  however,  whilst  they  natur- 
ally weaken  the  joint,  lessen  the  danger  of  inflammation,  until  finally 
they  are  scarcely  noticed,  and  cause  but  momentary  inconvenience. 

V.    DISLOCATIONS  IN  GENERAL. 

A  dislocation  is  a  displacement  of  two  or  more  bones  entering  into 
the  composition  of  a  joint,  with  or  without  injury  to  near  or  associated 
parts.  All  surgeons  of  experience  are  agreed  that  there  is  no  depart- 
ment of  surgery  that  makes  such  demands  upon  the  resources  of  the 
practitioner,  that  necessitates  more  accurate  and  profound  knowledge 
of  anatomy  and  mechanics,  or  of  physiological  and  pathological  pro- 
cesses. In  fact  Hamilton  (Fractures  and  Dislocations  p.  499,)  says:  uLet 
a  man  practice  any  other  branch  of  surgery  if  he  will,  without  experi- 
ence or  scientific  knowledge,  but  he  must  not  attempt  to  reduce  dis- 
located bones.  The  most  learned  and  the  most  skilful  we  shall  find 
falling  into  error,  embarrassed  by  the  uncertainty  of  the  diagnosis,  or 
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successfully  resisted  by  the  power  of  the  opposing  agents ;  what  then' 
can  be  expected  of  those  who  are  both  ignorant  and  inexperienced, 
but  failures  and  disasters?"  This  is  the  universal  testimony  of  those 
qualified  by  experience  to  speak,  and  it  is  evident  that  too  much  care 
cannot  be  taken  in  mastering  the  elements  of  this  subject.  I  shall  in 
this  chapter,  therefore,  confine  myself  to  the  consideration  of  disloca- 
tions in  general,  leaving  the  special  or  local  features  until  we  reach 
injuries  to  special  organs  or  parts. 

Dislocations  are  classified  with  reference  to  the  condition  of  the 
parts,  as  simple,  compound,  and  complicated ;  to  the  degree  of  dis- 
placement's partial,  and  complete;  to  the  duration,  as  recent  and 
ancient ;  and  with  reference  to  the  time  elapsing  since  exposure  to 
the  accident,  into  primary  and  secondary. 

(a.)  Simple  luxations,  are  those  in  which  the  bones  are  simply  altered 
in  their  relations,  without  injury  to  other  structures.  This  would 
constitute  the  mildest  form,  and  in  the  majority  of  instances  can  only 
represent  a  partial  dislocation,  unless  it  occur  in  joints  like  the  hip 
or  shoulder,  and  then  only  with  unusual  laxity  of  the  ligaments.  It 
is  true  that  most  practitioners  consider  this  variety  to  be  one  in  which 
there  is  no  unusual  injury  to  near  parts,  but  it  is  impossible,  in  many 
instances,  to  determine  the  amount  of  laceration  of  the  ligaments. 

(6.)  Compound  dislocations  are  those  in  which  the  soft  parts  are 
lacerated  or  wounded,  producing  a  wound  leading  down  to  the  joints 
or  through  which  one  of  the  bones  protrudes-.  Such  an  accident 
represents  the  maximum  of  force  applied,  and  all  the  parts  concerned 
in  the  formation  of  the  joint  are  more  or  less  injured,  and  the  conse- 
quences may  extend  to  long  distances  from  the  point  of  primary 
lesion. 

(c.)  The  complicated  form,  is  one  in  which  arteries,  nerves,  or  the 
bones  themselves  are  seriously  injured,  but  without  any  wound  in  the 
integument.  Fractures  of  the  articulating  surfaces,  or  of  the  shafts 
of  the  bones  near  the  head,  are  of  frequent  occurrence,  and  will  be  at 
once  recognized  as  adding  verv  greatly  1o  the  importance  of  the  case- 
Arterial  lesion  cannot  at  all  times  be  readily  detected,  and  of  necessity 
expose  the  sufferer  to  great  danger.  Nervous  lesions  are  of  even 
greater  obscurity,  as  symptoms  of  compression  are  similar  to  those  of 
division,  and  great  judgment  and  considerable  experimental  knowl- 
ed  jfe  will  be  demanded  to  recognize  the  true  state  of  affairs. 

[d.)  A  dislocation  is  said  to  be  complete,  when  the  articular  surfaces 
are  completely  displaced,  either  not  in  contact  at  all,  or  very  greatly 
out  of  their  proper  relation.  Thus  when  the  internal  condyle  of  the 
femur  is  resting  on  the  outer  edge  of  the  outer  articulating  surface 
of  the  tibia,  the  luxation  is  just  as  complete,  as  if  they  were  not  in 
contact  at  all. 

(e.)  Partial  dislocations  are  those  with  a  less  degree  of  displacement^ 
without  any  special  reference  to  the  extent ;  perhaps  anything  from  a 
sprain,  to  a  degree  less  than  half  complete. 
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(/.)  Recent  dislocations  are  those  seen  and  recognized  within  a  few 
days  after  the  accident,  before  there  has  been  any  secondary  changes 
in  the  parts,  as  filling  of  the  glenoid  cavity  or  acetabulum,  formation 
of  new  socket;  atrophy  of  muscles,  or  absorption  of  the  bone. 

(g.)  Ancient  dislocations  are  exactly  the  reverse  ;  or  those  in  which 
there  has  been  secondary  changes  of  some  kind,  and  the  parts  have 
become  somewhat  accustomed  to  their  new  relations. 

(h.)  A  primary  dislocation  is  one  in  which  the  parts  remain  in  the  pos- 
ition into  which  they  were  thrown  at  the  time  of  the  accident,  or  one 
in  which  the  displacement  occurs  at  the  time,  and  from  the  immediate 
effects  of  the  injury. 

(i.)  Secondary  luxations,  are  those  in  which  the  displaced  bones  are 
forced  into  a  different  position  from  that  into  which  they  were  thrown, 
either  by  attempts  at  reduction,  or  muscular  contraction.  The  term 
is  also  used  to  indicate  a  dislocation  due  to  injuries  inflicted  on  the 
part  which  did  not  induce  primary  dislocation,  but  weakened  the 
natural  supports  of  the  joint  so  that  displacement  occurred  subse- 
quently from  ordinary  movements  or  muscular  contraction.  For 
instance,  the  rim  of  the  acetabulum  may  be  broken,  or  some  of  the 
ligaments  of  the  knee  joint  wounded,  and  no  immediate  luxation 
occur;  but  hours,  days  or  weeks  afterwards,  from  consecutive  injury 
to  the  parts,  or  other  purely  physical  causes,  the  head  of  the  bone  is 
thrown  from  its  normal  position.  Some  authors,  and  with  perfect 
propriety,  it  occurs  to  me,  consider  dislocations  due  to  morbid  action 
under  this  head ;  as  in  morbus  caxarius,  or  chronic  rheumatism  where 
the  progressive  muscular  contraction  draws  the  articulating  bones 
out  of  relation. 

Such  is  the  classification  usually  adopted  by  surgical  writers,  and 
is  not  arbitrary,  nor  is  it  at  all  a  matter  of  little  consequence.  Each 
variety  will  be  found  to  present  indications  for  treatment  peculiar  to. 
itself,  and  to  demand  special  consideration  in  prognosis. 

The  causes  are  both  predisposing  and  exciting,  the  first  constituting 
a  very  important  element  in  differential  diagnosis. 

1.  Predisposition  to  dislocation  is  oiten  a  question  of  age.  Many 
writers  on  surgical  diagnosis  give  as  a  rough  statement  that  fractures 
are  more  common  in  advanced  life,  and  dislocations  in  younger  per- 
sons, from  the  same  exciting  causes.  As  stated,  this  is  a  fatal  error. 
Prior  to  the  age  of  puberty,  there  may  be  less  disposition  to  fracture 
of  the  shafts  of  long  bones,  but  it  is  well  known  that  separation 
of  the  epiphyses  will  be  produced  by  an  exertion  of  force  that  would 
induce  fracture  in  old  persons,  and  dislocation  in  those  a  little  older. 
It  may  be  stated,  therefore,  that  from  the  twenty-fifth  to  the  fortieth 
year,  dislocation  is  more  frequent  than  fracture,  where  the  force  is  indi- 
rect; from  direct  injury,  the  chances  are  greatly  in  favor  of  fracture. 
In  very  early  lite,  either  fracture  or  dislocation  is  rare,  from  the  elas- 
tic and  semi- cartilaginous  character  of  the  bones,  and  the  laxity  and 
at  the  same  time  elasticity  of  the  articulating  ligaments;  but  separ- 
ation of  the  epiphyses  is  easily  produced.    This  state  of  affairs  will 
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continue  until  the  age  of  puberty,  when  the  induction  of  either  of 
these  is  entirely  dependent  upon  the  nature  of  the  injury.  In  old  age, 
on  the  contrary,  fracture  is  far  more  frequent.  Nevertheless,  in 
doubtful  cases,  in  which  the  symptoms  of  fracture  and  dislocation  are 
combined,  neither  predominating — the  older  the  patient,  after  the 
period  of  middle  life — the  greater  the  presumption  of  fracture ;  and 
the  younger,  whilst  still  above  twenty- five,  the  presumption  is  to  be 
in  favor  of  luxation.  Debilitated  individuals,  those  of  lax  fibre; 
those  who  have  always  been  troubled  by  weakness  of  the  joints,  from 
long  or  weak  ligaments ;  or  paralysis,  are  peculiarly  liable  to  disloca- 
tion on  slight  provocation.  In  short,  anything  which  has  a  tendency 
to  weaken  muscles  or  tendons,  or  cause  relaxation  or  destruction  of 
ligaments  or  articular  cartilages,  must  be  considered  a  predisposition 
to  this  accident.  Occupation  is  likewise  to  be  considered  in  this 
connection.  Anything  which  compells  the  long  retention  of  the  arms 
or  legs  in  unnatural  or  strained  positions,  will  result  in  weakening 
of  some  of  the  ligaments  or  supports  of  a  joint.  Thus  is  the  Tyrol 
and  parts  of  Switzerland,  the  habit  of  carrying  heavy  weights  on  the 
head,  which  obliges  the  arms  to  be  extended  upwards  for  a  long  time 
in  supporting  the  burden,  must  predispose  to  luxation,  and  it  is  said 
luxation  of  the  shoulder  are  unusually  common  in  those  countries. 
Athletes  and  gymnastic  performers,  whilst  in  full  vigor,  are  not  sub- 
jects of  luxation  oftener  than  others  ;  but  when  debilitated  by  old  age 
or  sickness,  they  pay  the  penalty  for  their  indiscretion,  in  easy  pro- 
duction of  dislocations,  which,  however,  are  not  as  serious  or  painful 
as  when  occuring  in  persons  of  greater  muscular  developement. 

2.  The  exciting  cause  may  be  divided  into  direct  and  indirect.  The 
former  are  all  such  applications  of  force  as  are  expended  directly  on 
the  joint,  as  blows  or  pressure.  In  some  instances  a  very  slight  force 
will  dislocate  large  joints,  when  the  parts  are  placed  in  a  favorable 
position.  In  1862, 1  saw  a  ease  of  pubic  luxation  of  the  hip,  caused 
by  an  apple,  falling  from  a  tree,  striking  the  trochanter  while  the  leg 
was  fully  extended  backwards  and  outwards.  As  a  rule,  however,  dis- 
location from  direct  violence  is  hot  as  common  as  from  indirect,  and 
presents  a  much  more  favorable  case.  The  muscles  or  other  tissues 
are  always  more  or  less  injured,  thus  rendering  the  prognosis  more 
grave,  and  very  materially  complicating  the  case. 

Indirect  violence,  is  when  the  extremity  of  a  limb  is  fixed,  and  the 
part  violently  twisted  or  put  on  the  stretch,  precisely  as  in  the  case 
of  sprain.  Next  to  accidents  from  machinery,  the  more  common 
cause  of  this  accident,  is  when  the  foot  or  hand  is  caught,  while  the 
body  is  propelled  forward  or  thrown  down. 

Muscular  action  frequently  induces  luxation,  either  slowly  or 
quickly ;  producing,  in  the  former  instance,  what  is  known  as  sponta- 
neous dislocation.  We  meet  such  instances  in  those  suffering  from 
chronic  rheumatism,  or  spinal  conditions  which  favor  continuous  or 
tonic  muscular  contraction.  Examples  of  luxation  of  the  fingers  are 
very  common,  and  nearly  all  practitioners  have  seen  many.    Closely 
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similar,  though  different  in  some  particulars,  is  the  distortion  of  joints 
from  cicatrical  contractions,  as  after  burns  or  extensive  wounds. 
Spasmodic  muscular  action  frequently  causes  dislocation,  even  of  the 
larger  or  largest  joints.  Hamilton  [loc  cit  495)  considers  muscular 
action  to  play  a  very  important  part  in  all  dislocations,  and  says : 
"The  limb  being  driven  obliquely  across  its  socket  by  external  vio- 
lence, is  seized  by  the  stretched  and  excited  muscles  with  such  vigor 
as  to  contribute  not  a  little  to  the  unfortunate  result.  Thus  it  will  be 
found  that  the  same  force  which  is  adequate  to  the  production  of  a 
dislocation  in  the  living  and  healthy  subject,  is  wholly  insufficient  to 
accomplish  the  same  in  the  dead  ;  and  a  man  who  is  fully  intoxicated 
seldom  suffers  a  dislocation."  I  might  add,  that  the  difficulty  in  effect- 
ing reduction  without  anaesthesia,  or  otherwise  counteracting  or 
relaxing  the  muscles,  is  almost  insuperable. 

Finally  it  will  be  noted,  that  while  ball  and  socket  joints  are  more 
easilv  dislocated  than  gingiymoid,  the  position  and  exposure  of  a  part 
must  be  taken  into  consideration  in  determining  the  frequency. 
Thus  the  elbow  is  ofcener  dislocated  than  the  hip,  notwithstanding 
the  latter  is  more  easily  placed  out  of  relation. 

3.  The  pathology  of  dislocations,  or,  more  properly  speaking,  the 
extent  and  kind  of  lesion  sustained  Dy  the  articular  tissues,  varies 
greatly  with  the  nature  of  the  force,  whether  direct  or  indirect,  and 
the  kind  of  motion  of  the  joint.  When  a  joint  is  drawn  out  of  posi- 
tion by  the  gradual  contraction  of  the  muscles,  the  ligaments  are 
usually  simply  put  upon  the  stretch,  without  any  separation  of  the 
different  fibres,  and  no  external  injury  to  the  vessels,  nerves,  and 
other  organs  and  parts  in  the  neighborhood.  The  same  negative  con- 
ditions will  also  occasionally  be  observed  when  the  muscular  contrac- 
tion has  been  spasmodic.  When,  however,  the  latter  causes  operate 
to  produce  luxation,  the  abscence  of  gradual  traction  and  prepera- 
tion,  extending  over  weeks  or  months,  makes  the  parts  liable  to 
injury,  and  which  they  rarely  escape. 

In  other  instances,  when  the  force  is  direct,  or  even  indirect  when 
violent — the  ligaments  will  be  found  torn,  sometimes  partially,  at 
others  completely — muscles,  nerves,  arteries,  tendons  contused,  lacer- 
ated or  divided,  and  the  tissues  filled  with  extravasated  blood.  The 
rim  of  the  acetabulum  or  glenoid  cavity,  or  the  edges  of  the  articulat- 
ing surfaces  in  other  regions,  may  be  more  or  less  broken  ;  articular 
cartilages  dislocated  or  fractured  ;  and  all  parts  not  sustaining  an 
actual  lesion,  are  either  painfully  on  the  stretch,  or  compressed.  Of 
course  the  degree  of  injury  inflicted  upon  the  parts,  is  proportinate 
to  the  amount  of  force  applied ;  its  nature  ;  the  degree  of  displace- 
ment ;  the  character  of  the  joint,  and  the  habit  and  bodily  condition 
of  the  patient.  It  is  manifest  that  a  complete  luxation  of  the  elbow 
must  produce  more  injury  to  the  associated  and  contiguous  parts, 
than  one  of  the  hip  or  shoulder. 

4.  The  symptoms  of  dislocation,  while  to  a  certain  extent  unique, 
yet  many  times  are  very  obscure,  and  so  mixed  up  with  fracture  that 
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an  acurate  diagnosis  is  almost  impossible.  The  usual  semeiology, 
when  no  complications  exist,  is  as  follows  :  In  cases  of  any  doubt, 
and  in  fact  under  all  circumstances,  it  is  well  to  put  the  part  and 
patient  into  the  best  position  for  examination ;  remove  all  the  cloth- 
ing from  the  injured  part,  and  the  corresponding  part  on  the  opposite 
side.  Have  the  trunk  placed  perfectly  straight,  hip  and  shoulders  on 
a  straight  line.  The  dislocated  joint  will  at  first  appear  flatter,  or  at 
least  there  will  be  a  notable  change  in  form,  but  later  the  swelling 
will  obscure  this  to  a  considerable  extent.  On  making  examination 
with  the  hand,  the  heads  of  the  bones  may  be  felt  in  their  new  posi- 
tion— sometimes  they  can  be  seen — and  not  only  will  the  joint  itself 
be  obviously  unlike  its  fellow,  but  the  whole  limb  will  have  an  unnat- 
ural look.  Thus,  when  the  knee  is  dislocated  inwards,  the  leg  will 
incline  outwards  ;  the  thigh  downward,  it  wili  be  directed  outwards 
and  rotated  in  the  same  direction.  On  making  careful  measurement, 
the  part  will  usuall>  be  found  shortened ;  at  times,  as  in  downward 
dislocation  of  the  hip  and  shoulder,  there  will  be  lengthening.  In 
making  there  measurements,  great  care  must  be  taken  to  have  the 
hips  and  shoulders  square,  as  a  slight  deviation  from  a  straight  line 
would  greatly  lengthen  or  shorten  the  limb.  On  attempting  motion 
of  the  part,  it  will  be  found  that  there  is  preternatural  rigidity,  and 
when  it  is  procured  the  radius  described  by  the  enlargement  near  the 
head  of  the  bone,  is  larger  than  on  the  uninjured  side.  The  rigidity, 
however,  is  purely  a  primary  symptom,  as  after  an  uncertain  timn 
there  is  a  restoration  of  mobility,  even  abnormal.  The  pain  is  usually 
intense,  much  more  so  than  in  the  case  of  fracture,  and  is  largely  due 
to  the  extention  and  compression  the  parts  are  subjected  to  by  the 
expanded  heads  of  the  bones.  Swelling  comes  on  early ;  it  is  partly 
due  to  the  abnormal  position  of  the  bones,  and  partly  to  effusion, 
serous,  hemorrhagic,  or  both.  Discoloration  is  usually  present,  but 
may  be  purely  secondary.  That  is,  when  no  blood-vessel  is  torn,  the 
primary  swelling  will  be  colorless ;  but  when  the  compression  of  the 
heads  of  the  bones,  and  the  increasing  tension  of  the  swollen  tissues 
produce  venous  stasis,  the  parts  will  assume  an  ecchymosed  appear- 
ance. Occasionally  crepitus  can  be  elicited,  and  when  evidently 
not  due  to  synovial  inflammation,  or  the  slipping  of  tendons,  fracture 
may  be*suspected.  A  small  scale  of  bone  chipped  off  with  a  ligament, 
occasionally  will  give  such  distinct  crepitus,  that  fracture  may  be 
diagnosticated.  It  is  in  such  cases  that  we  will  experience  tbe  great- 
est difficulty  in  making  a  diagnosis.  Finally,  the  parts  when  placed  in 
position  again,  will  remain  in  place  without  support,  as  a  rule,  unless 
there  is  coexistent  fracture. 

What  has  been  said  is  particularly  applicable  to  recent  dislocations 
of  ball-and-socket  joints.  When  the  luxation  is  ancient,  the  symp- 
toms will  undergo  many  modifications,  due  to  the  gradual  accommo- 
dation of  the  parts  to  their  new  position.  Thus  a  dislocated  joint 
unreduced,  will  ultimately  resume  its  functions  to  a  certain  extent. 
The  old  socket  will  be  filled  up  ;  a  new  one  will  form  ;  ligaments  will 
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form  new  attachment,  and  with  some  degree  of  deformity,  useful 
motion  of  the  part  may  be  regained.  All  this,  however,  must  be 
deferred  until  we  reach  special  dislocations. 

We  will  also  find  that  the  visible  signs  of  dislocation  of  ginglymoid 
Joints,  will  render  a  diagnosis  comparatively  easy.  In  place  of  a  loss 
of  natural  prominence  about  the  joint  there  will  be  an  exaggeration  ; 
and  the  generally  superficial  position  of  the  parts  will  greatly  facili- 
tate the  diagnosis.  Other  joints,  as  the  head  of  the  radius,  the  carpal 
extremity  of  the  ulna,  the  fibula,  or  some  of  the  short  bones,  present 
so  few  symptoms,  as  a  rule,  apart  from  some  particular  loss  of  sym- 
metry and  impairment  of  function,  that  no  general  description  of 
symptoms  can  be  given. 

As  compared  with  fracture,  the  leading  differential  symptoms  may 
be  given  as  follows.:  Preternatural  rigidity,  absence  of  crepitus; 
remains  in  place  when  reduced;  limb  often  shortened  ;  natural  axis 
with  socket  changed. 

•5.  The  prognosis  depends  upon  the  nature  of  the  joint,  the  extent  of 
the  injury,  the  completeness  of  the  dislocation,  and  the  time  elapsed 
si  uce  the  accident  before  reduction  is  attempted.  Under  all  circum- 
stances, it  may  be  laid  down  as  a  rule,  a  joint  once  dislocated  is  never 
completely  restored,  and  is  liable  to  frequent  reproduction,  the  facil- 
ity increasing  with  such  successive  luxation.  This  is  due  to  the 
incomplete  union  of  torn  ligaments,  some  of  them  never  uniting 
.again,  and  the  changes  that  take  place  in  surrounding  parts.  The 
ligamentum  teres  frequently  atrophies  completely,  and  is  lost,  and  it 
is  fair  to  suppose  that  other  ligaments  which  fail  to  find  new  attach- 
ments early,  likewise  disappear.  When  much  time  has  elapsed  since 
the  accident  before  attempting  reduction,  the  parts  become  somewhat 
^accustomed  to  their  new  positions ;  the  muscles  are  either  shortened 
or  atrophied ;  blood  vessels  and  nerves  are  correspondingly  shortened 
or  find  new  positions,  and  in  time  useful  motion  of  the  part  may  be 
regained,  while  some  of  the  motions  are  exaggerated,  some  are 
restricted.  For  instance,  luxation  of  the  head  of  the  radius,  which  is 
rarely  reduced  and  retained,  ultimately  allows  preternatural  exten- 
sion of  the  arm,  while  floxion  is  quite  restricted,  circumduction  may 
be  unchanged.  Long  pressure  on  nerve  trunks  may  induce  serious 
neuritis,  ulceration,  softening,  or  other  atrophic  changes ;  pressure  on 
arteries  causes  ulceration  or  other  changes  in  parts  supplied ;  on  mus- 
cles, atrophy ;  and  the  consequences  of  allowing  a  dislocated  joint  to 
remain  unreduced  are  so  serious  from  every  point  of  view,  that  life 
itself  may  be  jeopardized. 

Treatment. — Having  recognized  the  accident,  the  next  step  is  to 
.attempt  reduction,  and  to  secure  retention  until  perfectly  healed. 
Simple  as  these  indications  appear,  they  are  exceedingly  difficult  of 
;accomplishment,  and  in  no  single  instance  should  reduction  be 
attempted  until  a  perfect  comprehension  of  the  meehanism  of  the 
jjoint  is  had,  and  the  accuracy  of  the  diagnosis  unquestionably  deter- 
mined.   In  ancient  dislocations,  great  caution  must  be  exercised  in 
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attempts  at  reduction,  imparable  injury  being  done  by  lacerating 
shortened  vessels  and  nerves,  and  in  young  persons,  fracture  or  sep- 
aration of  the  epiphysis  readily  induced.  No  matter  what  method  is. 
selected,  the  patient  should  always  be  placed  under  an  anaesthetic, 
and  the  injured  part  fully  exposed  and  divested  of  all  clothing. 

There  are  three  methods  of  reduction  that  may  be  practiced,  each 
of  which  has  particular  advantages,  but  neither,  I  think,  can  be  used 
indiscriminately:  1.  Instrumental.  2.  Mechanical  extension.  3. 
Manipulation. 

(1.)  There  are  cases,  occurring  very  seldom,  in  which  reduction  is 
absolutely  impossible  from  the  interposition  of  tendons,  ligaments  or 
muscles.  At  times,  the  head  of  a  bone  will  be  engaged  in  a  rent  of 
the  capsular  ligament,  and  no  amount  of  force  can  tear  it  sufficiently 
to  allow  extrication,  nor  can  it  be  freed  by  any  manipulation  put  in 
operation.  Other  cases  in  which  the  extremity  of  the  bone  has  become 
engaged  underneath  a  tendon,  or  tightly  stretched  muscle,  the  only 
possible  method  that  can  be  practiced  is  subcutaneous  section  of  the 
impediment.  This  must  not  be  attempted  by  the  novice,  nor  by  any 
until  due  consultation  has  established  its  absolute  necessity.  The 
objection  to  the  practice  is,  that  it  to  some  extent  converts  a  simple 
dislocation  into  a  compound  one,  and  lessens  the  chances  for  a  future 
useful  joint,  by  destroying  or  weakening  what  may  be  indispensable 
to  full  success.  Whilst  a  proceedure  perfectly  warranted  in  excep- 
tional cases,  it  is  one  that  must  be  held  in  reserve  as  a  last  resort,  and 
always  undertaken  with  hesitancy. 

(2.)  Mechanical  extension,  is  a  method  that  has  been  in  use  from  the 
earliest  historic  times,  and  while  not  as  frequently  employed  to-day  as 
formerly,  is  still  occasionally  the  proper  treatment.  It  is  made  by  the 
use  of  pulleys,  mechanical  adjusters,  the  "Spanish  windlass,"  or  trac- 
tion made  by  the  hands  of  the  surgeon  or  his  assistants.  The  princi- 
ples are  the  same  in  all  cases,  the  sole  consideration  being  the  degree 
of  force  required  in  particular  instances. 

The  patient  is  placed  in  the  position  most  favorable,  e.  g.,  lying 
down,  in  hip  dislocations ;  sitting  in  a  chair  in  shoulder  cases,  etc. 
The  hip  or  shoulder,  or  part  with  which  the  dislocated  bone  articu- 
lates, is  fixed  with  a  counter-extension  bandage,  which  leads  in  as 
direct  line  as  possible  with  the  line  of  proposed  traction.  The  dis- 
located bone  is  to  be  drawn  into  its  place,  by  leading  the  traction  in 
a  direct  line  into  the  socket.  All  things  being  in  readiness,  com- 
mence with  the  mildest  measures  first,  which  will  be  manual  exten- 
sion. The  surgeon  may  apply  his  hands  to  the  parts,  making  traction 
in  a  direct  line,  with  a  slightly  rocking  or  rotating  motion  to  the 
member.  In  the  case  of  the  shoulder,  seize  the  arm  about  the  elbow, 
with  the  forearm  flexed  ;  in  the  hip,  the  thigh  with  the  knee  flexed. 
If  no  progress  is  made,  take  a  sheet,  or  long  towel,  and  fasten  it,  by 
its  middle,  to  the  limb  with  a  "clove  hitch."  This  is  made  by  passing 
the  sheet  rolled  up,  under  the  limb,  and  drawing  one  end  through 
until  the  middle  has  been  reached.    Next  cross  each  end  over  the 
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upper  part  of  the  limb,  drawing  it  quite  tight)  carrying}  the  right 
hand  end  up,  and  the  left  hand  down,  so  as  to  have  the  two  parts 
cross.  Pass  the  right  hand  end  under  the  limb  again,  and  pass  it 
through  its  own  part,  and  draw  the  knot  thus  made  as  tight  as  is 


Fig.  17.    Clove-hitch. 

desired.  Such  a  knot  will  not  slip,  and  will  not  jam  tighter  from  the 
kind  of  traction  made.  Pass  one  of  the  ends  now  over  one  of  your 
own  shoulders,  the  other  under  the  opposite  arm,  and  knot  them  on  the 
back  as  short  as  is  desired.  By  having  the  counter  extension  band 
well  fixed,  you  can  now  make  very  powerful  traction,  by  bracing  the 
feet,  and  both  hands  are  at  liberty  to  mould  the  parts  into<shape.    If 


Fig.  18.    Spanish  windlass. 


required,  an  assistant  may  make   the  traction,  while  the  surgeons 
superintends  the  associated  manipulations* 
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Failing  in  this,  attempt  reduction  with  the  "  Spanish  windlass." 
Place  a  bandage  smoothly  around  the  part  from  which  extension  is  to 
be  made,  and  attach  to  it,  by  a  clove-hitch,  a  strong  towel.  Take  an 
ordinary  clothes  line,  or  other  small  rope,  and  double  it  to  at  least 
four  thicknesses.  Attach  one  end,  by  the  towel,  to  the  limb,  and  the 
other  to  a  strong  hook,  or  other  fixed  object,  so  that  it  will  lead  in  the 
line  of  traction.  Draw  this  as  tight  as  possible,  by  hand,  before  fix- 
ing it.  Now  place  a  cane,  or  stick,  between  the  strands,  and  twist  it 
up  by  revolutions  of  the  stick.  This  will  make  a  very  powerful  trac- 
tion, and  also  one  steady  and  continuous.    (Fig.  18.) 


Fig.  19.    Pulleys. 

Failing  in  this,  pulleys  may  be  employed,  attached  to  the  limb 
as  above,  and  some  fixed  point  in  the  line  of  traction.  Care 
must  be  taken  to  make  the  traction  steadily,  without  any  jerking, 
and  to  retain  all  that  is  gained  without  "coming  up  "  the  strain  in  the 
least. 

All  of  these  means  failing,  some  one  of  the  adjusters  must  be  used, 
that  of  Jabvis  being  the  best.  The  force  exerted  by  the  adjuster  is 
very  great,  and  it  must  be  used  with  great  caution,  or  damage  may  be 
done  to  the  bones,  or  other  organs. 

As  will  be  shown  when  we  reach  special  dislocations,  while  traction 
is  being  made,  the  surgeon  or  assistant  must  make  efforts  to  lift  the 
head  of  the  bone  into  position,  either  by  his  hands,  a  folded  towel 
around  it  and  passed  over  his  shoulders ;  or,  when  making  traction  by 
his  hands,  placing  the  heel,  or  knee,  as  a  fulcrum  in  the  axilla. 

As  we  acquire  more  accurate  knowledge  of  the  mechanism  of  the 
joints,  harsh  methods,  or  direct  application  of  the  force,  is  more  and 
more  placed  in  the  back  ground,  intelligent  manipulation  being  cap- 
able of  securing  far  better  and  speedier  results.  Still  instances  are 
continually  occurring,  in  which  from  some  reason  manipulation  fails, 
and  then  resource  must  be  had  from  harsher  methods. 

(3.)  Manipulation,  whilst  in  one  sense  the  simplest  of  any  of  the  pro- 
cee<  lures  mentioned,  in  another  and  far  wider  sense  it  is  the  most  dif- 
ficult. An  accurate  knowledge  of  the  anatomy  of  the  parts  is  imper- 
atively required  in  all  cases,  but  the  requirements  in  this  instance  are 
if  anything  greater.  We  must  accurately  comprehend  the  position  of 
the  head  of  the  bone ;  the  structures  that  engage  it ;  the  obstacles  to  be 
surmounted  in  turning  it  into  its  socket ;  and  the  effect  on  the  chang- 
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r.ig  position  of  the  bone  at  each  succeeding  step  in  the  manipulations. 
Supposing  the  joint  to  be  a  ball  and  socket,  and  the  patient  com- 
pletely Chloroformed,  proceed  in  this  way :  Grasp  the  limb,  with  the 
right  or  left  hand,  according  to  circumstances,  at  the  joint  below  the 
one  thrown  out,  as  the  knee  or  elbow.  The  other  hand  is  to  be  applied 
on  the  shaft  of  the  bone,  or  over  the  dislocated  joint.  The  first 
motion  is  to  slightly  increase  the  deformity,  by  carrying  the  part  to 
the  side  to  which  it  is  already  directed.  Next  make  full  flexion  fol- 
lowed by  rapid  extension  combined  with  a  rotary  motion  of  the  whole 
member.  The  direction  of  rotation  varies  with  the  variety  of  dislo- 
cation. Thus  when  the  hip  is  luxated  and  the  head  of  the  femur 
is  thrown  backwards,  rotation  will  be  outwards,  to  raise  the  head 
towards  the  acetabulum.  Attention  must  be  paid  to  the  impediments 
found  in  certain  structures,  as  the  illeo-femoral  ligament,  and  the  ten- 
don of  the  obturator,  and  the  manipulations  must  be  modified  to 
suit  each  case,  as  will  be  found  laid  down  when  we  reach  special  dis- 
locations. 

In  the  case  of  the  shoulder,  particularly  in  axillary  dislocations,  the 
knee  or  heel  in  the  axilla,  as  a  fulcrum,  will  very  materially  aid  in 
reposition.  Other  joints,  are  to  be  reduced  by  attention  to  the  same 
general  principles ;  the  nature  of  the  joint  will  prevent  any  attempt  at 
rotation,  but  the  particular  manipulations  must  be  deferred  until 
later. 

Whilst  manipulations  unaided  by  machinery  has  always  been  a 
recognized  proceedure  in  surgery,  its  full  developement  is  due  to  the 
labors  ani  studies  of  Prof.  BiGBLOW,of  Boston,  which  will  be  found 
fully  set  forth  in  his  work  on  The  hip.  Each  day  adds  to  the  number 
of  cases  recognized  as  falling  within  the  limits  of  this  method,  and 
the  time  cannot  be  distant  when  nothing  else  will  be  attempted.  The 
chief  consideration,  to  avoid  involuntary  muscular  contraction,  expe- 
dite the  reduction,  and  facilitate  repair,  is  to  avoid  harsh  treatment ; 
this  can  only  be  met  by  adopting  this  method  in  all  possible  cases. 

After  reduction  of  compound  or  complicated  dislocations,  or  luxa- 
tions of  large  joints,  the  parts  must  be  kept  at  rest,  by  judicious 
bandaging,  and  even  confined  in  splints  if  there  is  any  disposition 
to  re- displacement.  The  time  required  to  secure  perfect  repair  varies 
from  ten  days  to  two  or  three  months,  depending  upon  the  extent  of 
the  injury.  After  the  dressings  are  completed,  Arnica  should  be 
given,  if  there  is  much  hsemorrhagic  effusion,  and  continued  until  the 
swelling  has  abated,  when  Bhus  tox.  should  be  used,  a  dose  two  or 
three  times  a  day,  until  full  recovery.  Bhus  may  be  given  in  the 
beginning,  if  there  is  no  haemorrhage.  After  the  swelling  has  sub- 
sided, and  the  more  acute  symptoms  have  passed  away,  daily  passive 
.motion  must  be  instituted,  and  kept  up  persistently  until  all  the 
natural  motions  can  be  made  without  causing  pain,  or  throwing  the 
bone  out  of  place. 


XIV.    INJURIES    OF    THE    BONES. 

The  bones  are  liable  to  few  accidents,  but  their  importance  in  the 
economy,  and  the  serious  results  so  frequently  occurring,  renders  the 
subject  one  of  unusual  interest  and  importance.  In  this  place  we 
should  consider  only  contusions  and  fractures  :  wounds,  which  some 
of  the  older  writers  include  in  this  category,  being  simply  a  variety 
of  fracture. 

I.  CONTUSIONS. 

Contusion  of  the  bones,  both  with  reference  to  the  effect  on  the 
bone,  and  the  associated  injury  to  the  soft  parts,  is  an  interesting 
study.  Such  an  accident  can  rarely  occur  without  the  exertion  of 
force  sufficient  to  more  or  less  implicate  the  soft  parts,  which,  indeed, 
are  more  extensively  injured  than  the  bone.  Bones  situated  very 
superficially,  as  the  spine  of  the  tibia,  and  frontal  bone,  may  sustain 
severe  contusion,  and  the  integument  not  exhibit  any  extensive 
lesion ;  but  when  situated  deeper,  an  actual  contusion  of  the  osseous 
tissue  can  only  be  accomplished  by  inflicting  great  injury  on  the  mus- 
cles. The  effect  of  such  contusion  being  to  devitalize,  to  a  greater  or 
less  extent  the  laminae  involved,  abscess  is  almost  sure  to  be  estab- 
lished, from  the  exfoliation  of  dead  particles. 

The  immediate  and  remote  consequences  depend  largely  upon  the 
portion  of  bone  injured,  the  extent  of  the  injury,  and  the  habits  and 
constitution  of  the  patient.  Osteitis  is  invariable,  which  may  be 
followed  by  suppuration,  caries,  or  necrosis  according  to  circum- 
stances. When  the  injury  is  sustained  by  the  portion  of  bone 
above  the  entrance  of  the  nutrient  vessel,  or  at  some  distance  from  it 
in  either  direction,  necrosis  can  scarcely  be  averted.  In  syphilitics, 
strumous  persons,  or  those  debilitated  from  other  causes,  some 
destructive  change  must  follow ;  in  the  majority  of  cases  necrosis  will 
be  the  particular  form,  but  caries  is  not  at  all  uncommon.  There  is 
also,  as  a  remote  consequence,  great  danger  of  pyaemia,  which  is 
greater  when  the  abscess  is  slowly  formed,  is  not  early  recognized, 
and  occurs  in  the  cancellated  portion  of  the  bone. 

In  persons  of  robust  constitution,  a  slight  injury  to  the  bone  of  this 
character,  may  establish  a  hyper-ostosis  (hyperplasia)  which  will 
result  in  the  formation  of  exostosis,  or  some  other  benign  form  of 
tumor.  The  same  thing  may  follow  exfoliation  of  the  dead  laminae, 
if  there  is  no  dvscrasia,  and  repair  is  instituted  vigorously.  In  some 
instances,  one  certainly  in  my  experience,  despondency  due  to  long 
confinement  and  business  reverses,  what  had  commenced  as  an  inno- 
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cent  growth  took  on  carcinomatous  degeneration,  and  amputation  was 
called  for  and  performed.  If  my  ideas  of  the  genesis  of  tumors  are 
correct,  this  result  is  to  be  feared  in  such  cases,  as  well  as  in  the  case 
of  those  debilitated  from  any  cause. 

The  treatment  is  to  be  conducted  upon  the  same  general  indications, 
laid  down  in  another  place,  as  contusions  in  general.  There  is  one 
point,  however,  that  must  early  and  seriously  engage  our  attention ; 
this  is  the  certainty  of  more  or  less  suppuration,  and  the  imminent 
danger  of  pyaemia.  At  the  first  symptoms  of  suppuration,  therefore,  if 
the  exact  locality  can  be  determined,  it  would  be  good  practice  to  cut 
down  on  the  bone,  and  remove  any  dead  particles  that  can  be  reached 
or  are  found  loosened.  The  wound  should  be  kept  open,  by  tents  if 
necessary,  until  suppuration  has  ceased,  and  all  dead  bone  has  been 
removed.  In  making  the  incision,  care  must  be  had  to  avoid  large 
blood  vessels  or  nerve  trunks,  and,  indeed,  vessels  that  would 
require  ligation  must  not  be  wounded.  In  slight  cases,  Arnica,  as  in 
contusions  of  the  soft  parts,  will  arrest  all  future  trouble,  and  rapidly 
induce  resolution. 

IT.     FRACTURES  IN  GENERAL. 

All  surgical  authors  are  agreed,  that  there  is  no  more  difficult 
department  of  practical  surgery  than  that  of  fractures,  both  with  ref- 
erence to  accuracy  of  diagnosis,  and  to  satisfactory  results  of  treat- 
ment. It  is  well  known  that  a  large  proportion  of  suits  for  damages 
lor  malpractice  are  brought  for  deformity  from  what  are  popularly 
known  as  "badly-set"  bones.  The  difficulties  in  diagnosis,  while  suf- 
ficiently formidable,  are  still  far  from  being  as  great  as  in  the  case  of 
dislocations.  The  results,  however,  even  when  the  greatest  skill  and 
experience  are  brought  to  bear  on  the  case,  are  far  from  being  uni- 
formly satisfactory.  Age,  bodily  health,  social  position,  occupation, 
and  a  multitude  of  other  modifying  and  embarrassing  circumstances 
and  conditions,  all  have  more  or  less  to  do  with  preventing  perfect  suc- 
cess, and  the  remark  of  Malgaigne,  that  no  fractured  bone,  in  which 
complete  displacement  had  occurred,  was  ever  completely  restored, 
may  be  considered  literally  true.  As  far  as  function  is  concerned,  or 
even  the  absence  of  notable  deformity,  many  a  case,  perhaps  the  major- 
ity, would  present  no  indications,  to  the  uninformed,  that  a  fracture  had 
ever  existed  ;  but  in  every  instance,  it  may  safely  be  asserted,  where 
i;here  has  been  complete  displacement,  there  will  be  found,  on  close 
inspection,  some  deviation  from  perfect  symetry.  Remembering  the 
powerful  effect  of  certain  muscles  to  draw  fragments  out  of  position, 
the  frequency  with  which  the  instructions  of  the  surgeon  are  disre- 
garded, and  the  thousand  and  one  accidents  that  may  undo  in  a 
moment  what  nature  and  art  have  been  days  or  weeks  in  accomplish- 
ing, we  must  exercise  charity  in  giving  an  opinion  on  cases  of  deform- 
ity, and  hesitate  long,  and  weigh  all  the  circumstances  impartially 
before  giving  testimony  that  would  impeach  the  skill  of  the  brother 


190  SURGICAL    EMERGENCIES. 

practitioner.  It  is  only  the  novice  and  braggart  that  would  speak  of  a 
fracture  as  a  simple  thing.  The  accomplished  and  experienced  sur- 
geon -will  always  approach  such  a  case,  no  matter  how  simple,  with 
some  uneasiness  and  concern. 

The  word  fracture  means  "a,  break,"  but  technically  it  refers  to  a 
broken  bone,  unless  some  qualifying  prefix  or  affix  is  added. 

(a.)  Causes. — The  causes  of  fracture  are  both  predisposing  and  excit- 
ing. The  former  includes  morbid  processes,  a  question  of  age,;season,, 
sex,  and  form  and  function  of  the  bones. 

Morbid  processes,  may  be  considered  under  two  heads,  viz.,  those' 
affecting  the  bones  themselves,  and  those  of  a  general  character,  in 
which  the  bones  partake.  Under  the  first  head,  we  find  such  con- 
ditions as  erosion  from  the  pressure  of  tumors,  aneurism,  and  the* 
like ;  caries,  or  even  necrosis ;  suppuration  of  bone  or  any  morbid 
action  which  removes  osseous  tissue,  leaving  that  which  remains  too 
weak  to  resist  the  ordinary  emergencies  of  life,  or  sudden  muscular 
effort.  It  is  true,  as  said  elsewhere  (iSurg.  Therap.),  that  destructive 
osseous  diseases  are  usually  accompanied  by  an  attempt  at  repair. 
Nevertheless  this  effort  is  frequently  inadequate  to  supply  as  much 
tissue  as  is  lost,  and  when  it  does  equal  or  exceed  it  in  bulk,  it  is  usu- 
ally less  dense,  and  not  at  once  fully  organized.  Thus,  while  as  far  as. 
amount  of  tissue  is  concerned,  destructive  diseases  may  present  no 
notable  loss  in  bulk;  the  powers  of  resistance  are  greatly  weakened, 
owing  to  a  want  of  full  organization. 

Under  the  second  head,  we  find  all  morbid  processes  that  are  gen- 
eral in  their  character,  not  only  affecting  the  whole  osseous  system  to- 
a  considerable  extent,  but  the  other  organs  and  tissues  as  well.  We 
would  include  in  this  category,  such  diseases  as  rachitis,  mollites  ossi- 
um,  fragilitus  ossium,  carcinoma,  gout,  syphilis,  and  even  alcoholism. 
There  is  still  another  group  of  causes  coming  under  this  head,  which 
will,  after  all,  be  found  to  be  similar  to  those  above  mentioned.  These 
are  known  as  "intra-uterine  "  fractures.  They  are  due  to  some  defect 
in  developement  usually,  some  dyscrasia  on  the  part  of  the  mother, 
or  may  be  the  result  of  accident  of  various  kinds,  as  powerful  con- 
tractions of  the  uterine  walls.  The  number  of  such  fractures  in  one 
fcetus  varies  from  that  of  a  single  bone,  to  as  many  as  112  noted  by 
Chattssier. 

Age  has  much  to  do  with  predisposition  to  fracture.  Usually  the 
changes  induced  by  advancing  age,  by  which  there  is  loss  of  the 
organic  elements,  and  a  corresponding  preponderance  of  the  inor- 
ganic, will  render  the  bones  more  brittle,  and  cause  them  to  yield  on 
the  exertion  of  comparatively  slight  force.  There  are  exceptions  to 
this  rule,  as  some  of  the  diseases  of  old  age  will  have  a  tendency  to 
induce  a  sort  of  cartilaginous  metamorphosis  of  the  bones.  In  gen- 
eral, however,  when  an  individual  has  passed  the  period  of  middle  life, 
he  may  be  said  to  have  attained  the  "age  of  fracture."  In  childhoo  i, 
the  preponderance  of  elements  is  in  the  opposite  direction,  but  the 
incomplete  union  of  the  epiphyses  with  the  shaft  permits  ready  sepai- 
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ation,  but  it  cannot  be  considered  a  true  fracture,  notwithstanding  the 
general  effects  are  the  same.  As  will  be  seen  later,  not  only  is  the  lia- 
bility to  fracture  greater  at  certain  ages,  but  the  form  or  variety  is 
likewise  modified  greatly  by  that  circumstance. 

The  season  of  the  year,  necessarily  exercises  an  important  influence 
on  the  frequency  of  fracture.  It  was  formerly  supposed,  and  is  yet  by 
some  writers,  that  in  winter  the  bones  were  more  brittle.  This  seems 
to  be  an  error,  at  least  it  is  unsupported  with  satisfactory  evidence. 
The  presumption  is,  that  the  slippery  walks,  the  amount  of  clothing 
worn,  and  the  habit  of  carrying  the  hands  in  the  coat  pockets  to  pro- 
tect them  from  cold,  at  once  increases  the  liability  to  severe  falls,  and 
lessens  the  facility  to  protect  oneself  from  accident.  There  can  be 
no  question  that  more  cases  of  fracture  occur  in  cold  weather,  but 
the  reason  must  be  found,  it  would  appear,  in  the  above  circum- 
stances. 

Sex,  has  been  included  among  the  predisposing  causes,  but  apart 
from  the  nature  of  their  occupation  affording  less  exposure  to  acci- 
dents liable  to  result  in  fracture,  women  present  no  immunity  what- 
ever. 

The  form  and  function  of  the  bones  has  much  to  do  with  predisposi- 
tion to  fracture.  Thus  the  long  bones,  or  those  engaged  in  locomo- 
tion, must  be  more  exposed  than  those  of  different  construction,  posi- 
tion, or  f  anction.  Parts  exposed  in  certain  occupations,  as  hands  and 
arms,  are  more  liable  than  others  also,  and  as  all  these  are  generally 
long  bones,  in  an  anatomical  sense,  that  form  of  bone  may  be  consid- 
ered particularly  predisposed,  whilst  all  bones,  wherever  situated,  or 
whatever  their  office,  are  liable  to  fracture. 

Exciting  causes.— These  may  be  considered  under  two  heads  :  viz. 
direct,  and  indirect,  a  possible  division  of  the  last  into  two  varities 
being  recognized  by  many  authorities. 

Direct  causes,  are  those  in  which  the  force  is  applied  to  the  point  of 
fracture,  as  a  contusion  or  wound.  Such  a  fracture  is  always  more 
serious  than  others,  inasmuch  as  the  injury  to  the  soft  parts  is  much 
greater,  and  there  is  more  danger  of  comminuting  the  bones.  In  civil 
practice  this  form  of  fracture  is  comparatively  rare,  whilst  in  military 
surgery  it  is  the  prevailing  form. 

Indirect  fractures,  are  those  made  by  application  of  force  at  a  dis- 
tance from  the  point  of  fracture.  They  are  usually  accomplished  by 
applying  force  at  the  free  extremity  of  a  long  bone,  the  other  being 
fixed  at  its  articulation,  the  shaft  being  bent  by  the  force  tending  to 
bring  the  extremities  together,  the  bone  gives  way  at  its  weakest 
point.  Examples  are  found  in  fracture  of  the  neck  of  the  femur  from 
falls  on  the  knee  or  foot ;  of  the  humerus,  from  falls  on  the  elbow  and 
hand  ;  also  from  sudden  muscular  contraction,  as  m  spasmodic  affec- 
tions. It  is  frequently  observed  that  bones  that  have  not  been  weak- 
ened by  morbid  action,  give  way  from  sudden  muscular  effort;  in  fact 
fracture  will  more  readily  occur,  under  such  circumstances,  than  mus- 
cular or  tendonous  rupture.    The  clavicle  has  frequently  been  frac- 
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tured  by  throwing  the  hand  backward  ;  and  the  olecronon  process  of 
the  ulna  from  forcible  extension  of  the  forearm. 

A  species  of  indirect  fracture,  known  as  contra  coup,  is  quite  frequent 
in  the  bones  of  the  head.  It  is  made  on  the  principle  of  transmitted 
force,  and  can  be  illustrated  by  experiment  with  a  melon  or  pumpkin; 
on  dropping  it  to  the  ground,  from  a  sufficient  height,  it  will  be  found 
that  the  fracture  occurs  on  the  upper  side,  ai.d  not  the  side  coming  in 
contact  with  the  ground.  So  fractures  of  the  base  of  the  skull  are 
common  from  falls  on  the  feet  or  buttocks;  of  the  Occipital  bone, from 
blows  on  the  frontal,  or  vice  versa;  and  of  one  parietal  bone  from  injury 
to  the  opposite.  The  two  last  occurrences  are  somewhat  rare,  how- 
ever, but  the  former,  or  basilar  fracture,  is  quite  common.  A  blow 
being  received  on  one  extremity  of  a  long  bone,  nevertheless,  the 
opposite  being  fixed,  will  usually  produce  a  fracture  near  the  point  of 
injury,  unless  there  be  some  weaker  point  more  distant,  as  the  fem- 
oral neck. 

(&.)  Classification. — Fractures  are  classified,  with  reference  to  the 
extent  of  injury,  into  simple,. cominuted,  complicated,  and  compound. 
To  the  direction  of  the  fracture,  into  transverse,  oblique,  longitudinal. 
With  reference  to  displacement,  complete,  partial,  impacted.  Other 
forms,  depending  upon  the  nature  of  the  injury,  are  stellate,  incised, 
perforating,  and  depressed. 

Simple  fractures,  are  those  in  which  the  injury  is  confined  to  the 
bone,  the  neighboring  soft  parts  not  being  involved.  There  may  be 
displacement  or  not,  or  the  break  may  be  in  any  direction,  the  sole 
consideration  being  that  the  bone  itself  is  alone  injured,  and  only  at 
the  point  of  fracture.  Such  fractures  must  nearly  always  be  from  indi- 
rect causes,  chiefly  from  muscular  action.  In  studying  the  methods 
of  repair,  this  form  is  taken  as  the  type. 

Comminuted  fractures  are  those  in  which  the  bone  is  broken  into  a 
number  of  fragments,  from  three  or  more  distinct  pieces,  to  pulveri- 
zation. It  is  rarely  that  such  an  injury  is  uncomplicated  by  more  or 
less  extensive  lesion  to  the  soft  parts,  as  the  causes  are  usually  direct, 
although  secondary  lesion  to  near  parts  may.be  produced  by  the  sharp 
angles  of  the  fragments  of  bone.  Probably  in  the  aged,  or  in  those 
who  from  any  cause  have  an  unusut.  1  brittleness  of  the  bones,  indirect 
force  may  produce  such  a  fracture,  in  a  person  below  middle  life,  and 
in  ordinary  health,  such  an  accident  may  always  be  considered  the 
result  of  direct  injury. 

Complicated  fractures  are  those  in  which  important  organs  or  parts 
are  injured,  either  from  the  force  producing  the  fracture,  or  from  the 
sharp  angles  and  points  of  the  fragments.  Ordinary  muscular  lesion 
can  hardly  be  considered  as  constituting  this  variety,  as  to  some 
extent  it  is  impossible  to  avoid  such  accidents.  We  must  have  some 
injury  to  blood  vessels  large  enough  to  call  for  measures  to  arrest  the 
haemorrhage ;  of  nerve  trunks,  that  to  some  considerable  extent  impair 
function ;  of  muscles  and  tendons,  or  other  important  structures,  suf- 
ficent  in  extent  to  call  for  special  treatment  and  consideration.  Unless 
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the  fracture  is  oblique,  with  the  sharp  point  of  bone  driven  into  the 
tissues,  such  accidents  must  always  be  the  result  of  direct  injury. 
Such  an  accident  is  exceedingly  grave,  as  the  impairment  of  nutrition 
may  not  only  jeopardize  the  union  of  the  broken  bones,  but  place  the 
life  of  the  sufferer  in  danger. 

Compound  fractures,  are  those  in  which  there  is  a  wound  in  the  soft 
parts  and  integument,  through  which  one  or  both  fragments  may  pro- 
trude, or  leading  down  to  the  fracture.  Unless  it  be  some  of  the  more 
serious  forms  of  the  complicated  variety,  these  are  the  most  dangerous 
and  severe  of  any  form  of  fracture.  To  tbe  usual  complications  of  the 
last  variety,  we  have  added  the  admission  of  air,  complete  displace- 
ment of  tbe  fragments,  and  usually  profound  shock.  Compound  frac- 
tures are  spoken  of  as  primary  and  secondary,  as  involving  important 
prognostic  considerations,  the  classification  being  very  important,  and 
not  by  any  means  fanciful  and  arbitrary.  A  compound  fracture  is 
said  to  be  primary,  when  the  wound  in  the  soft  pirts  is  made  at  the 
same  time,  and  by  the  same  force  inducing  the  fracture.  Thus  a 
fracture  made  by  an  axe,  a  sword,  or  some  cutting  instrument,  would 
be  a  primary  case;  one  in  which  the  force  had  produced  contusion, 
which  subsequently  sloughed,  would  also  be  primary,  but  perhaps  in 
different  sense.  A  compound  fr  icture  is  said  to  be  secondary,  on  the 
other  hand,  when  the  fracture  is  produced  indirectly,  and  by  muscular 
irritability,  and  by  contraction  one  of  the  sharp  extremities  was  sub- 
sequently forced  through  the  tissues.  If  in  no  other  respect,  there  is 
a  marked  difference  here^  in  the  degree  of  injury  inflicted  on  the  soft 
parts ;  in  the  first  instance,  showing  the  extremes  of  force  applied, 
promising  greater  devitalization  of  the  parts,  and  consequently  much 
impairment  of  nutrition. 

In  general,  however,  compound  fractures  may  be  the  result  of  either 
-direct  or  indirect  force,  probably  the  former  slightly  preponderating. 


Fig.  20.    Transverse  Fracture. 

Transverse  fractures,  are  those  in  which  the  bone  is  broken  directly 
across,  and  is  a  term  that  is  used  to  indicate  the  general  direction  of 
the  "cleavage."  Ma:lgaigste  (Fractures)  denies  that  a  bone  is  ever 
broken  directly  transverse ;  that  one  fragment  is  more  or  less  conical  • 
the  other  marked  with  a  corresponding  depression.  He  uses  the  term 
en  rave,  or  radish-like,  and  while  the  facts  are  exactly  as  he  states 
them,  yet  custom  has  sanctioned  the  word  transverse,  and  we  have  no 
single  word  in  the  English  language  that  will  take  its  place.  In 
childhood  and  old  age,  notwithstanding  the  proportion  of  elements  is 
radically  different,  the  majority  of  fractures  are  of  this  form.  Indi- 
rect force  is  the  prevailing  cause ;  indeed  direct  force  could  scarcely 
produce  such  an  injury.    An  accurate  representation  of  the  direction 


194  SURGICAL    EMERGENCIES. 

of  tbe  fracture  can  be  obtained  by  seizing  a  ripe  radish  by  each 
extremity,  and  snapping  it  in  two. 

Oblique  fractures,  are  characterized  by  the  line  of  fracture "  being 
more  or  less  oblique  to  the  long  axis  of  the  bone,  although  true  and 
perfect  obliquity  seldom  occurs.  Malgaigne  (I.  c.)  finds  that  a  por- 
tion of  the  bone  is  separated  transversly,  and  the  section  completed 
by  splitting  off  in  an  oblique  direction,  like  the  mouthpiece  of  a  flage- 


FiG.  21.    Oblique  Fracture. 

olet.  He  terms  this  form,  therefore,  bee  de  flute,  but  for  similar  rea- 
sons already  given,  we  continue  to  use  the  older  term.  The  causes  may 
be  either  direct  or  indirect,  oftener  the  latter,  and  those  in  middle  life 
present  more  instances  of  this  variety  than  either  the  young  or  old. 
The  peculiar  form  of  the  fragments  making  retention  in  position  dif- 
ficult, the  sharp  points  produced  by  the  splitting  off  the  bone,  and  the 
f  ict  that  the  larger  long  bones  to  which  powerful  muscles  are  attached 
are  oftener  so  injured,  makes  secondary  compound  fracture  very  com- 
mon in  this  form. 

Longitudinal  fractures,  are  produced  by  direct  force,  when  occurring 
n  army  practice,  from  perforation  by  musket-ball,  bayonet  or  sword 
stabs,  and  the  like,  and  are  characterized  by  a  splitting  of  a  bone,  for, 
any  distance,  without  transverse  fracture.  Under  such  circumstances 
they  are  always  compound,  and  have  always  been  recognized  as  a 


Fig.  22.    Longitudinal  Fracture. 

peculiarly  dangerous  form  of  fracture.  When  occurring  in  civil  prac- 
tice, or  from  other  causes,  there  is  usually  a  partial  transverse  frac- 
ture, the  bone  splitting  lengthwise  in  both  directions  from  that  point. 
Indirect  force  is  then  the  prevailing  cause,  the  bone  being  bent  almost 
to  the  point  of  complete  fracture,  when  the  force  is  expended  or 
remitted.  Severe  compression  of  a  bone,  the  force  being  applied  at 
the  point  of  fracture  while  the  extremities  are  fixed,  is  also  a  common 
cause,  when  from  direct  injury.  For  some  reason,  as  yet  not  fully 
determined,  this  form  of  fracture  is  supposed  to  place  the  life  of  the 
sufferer  in  unusual  danger.  It  is  supposed  by  many  that  the  exten- 
sive injury  to  the  medullary  substance,  and  the  extensive  injury  done 
to  the  vessels  of  the  bone  predisposes  to  septic  or  pysemic  conditions, 
and  I  know  of  no  other  rational  explanation  that  has  been  offered. 
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Certainly  there  is  extensive  injury  done  to  the  marrow,  breaking  it  up 
into  small  particles,  and  the  extent  of  surface  capable  for  absorption 
exposed,  would  greatly  facilitate  the  introduction  of  the  particles  into 
the  vessels. 

Complete  fractures  are  those  in  which  the  whole  substance  of  the 
part  is  involved,  the  fracture  extending  completely  across  the  bone 
and  completely  separating  the  two  fragments,  although  there  is  not 
necessarily  displacement  of  the  parts.  It  is  the  usual  form  of  frac- 
ture, particularly  in  those  past  the  adult  period,  and  who  have  sus- 
tained direct  injury. 

Partial  fracture,  otherwise  called  incomplete,  greentwig,  willow- 
stick,  etc.,  is  the  reverse  of  this.  Here  the  bone  has  been  bent  until 
fracture  has  occurred  through  a  portion  of  its  thickness,  and  then 


Willow-twig  Fracture. 


split  up,  longitudinally,  in  both  directions.  It  is  a  fracture  peculiar 
to  youth,  or  those  whose  bones  have  undergone  some  change,  by 
which  they  approach  a  cartilaginous  character.  The  exact  condition 
can  be  accurately  seen,  by  bending  a  green  twig,  as  a  willow  switch, 
until  it  gives  way  on  oue  side.  In  older  persons,  in  good  health,  the 
ribs  are  frequently  broken  in  this  manner,  from  a  force  that  strongly 
compresses  the  chest.  The  force  applied,  is  usually,  therefore,  indi- 
rect. 

Impacted,  is  a  term  applied  to  fractures,  in  which  one  fragment  is 
driven  into  the  other,  as  when  the  point  of  an  oblique  fragment  is 
engaged  in  the  medulary  canal  of  its  opposite.  It  is  not  an  unusual 
form,  but  from  the  absence  of  the  common  rational  signs  of  fracture 
is  one  that  causes  much  embarrassment  in  diagnosis. 

biellate  fractures  are  peculiar  to  flat  bone3,  and  are  produced  by  a 
force  that  does  not  completely  detach  any  fragments,  but  causes  split- 
ting of  the  bone,  in  a  radiating  manner  from  the  point  receiving  the 
blow.  They  cannot  be  diagnosticated  during  life,  and  are  of  no  prac- 
tical interest  whatever.  They  may  be  the  exciting  cause  for  exosto- 
sis, or  some  form  of  osseous  tumor,  but  can  never  be  differentiated 
from  a  contusion. 

Incised  fractures  are  those^nade  by  a  blow  with  some  cutting  instru- 
ment, as  an  axe  or  sword,  and  are  sufficiently  described  by  the  name. 
There  may  be  a  simple  separation  of  the  bones  divided;  a  fragment 
maj  be  driven  in,  or  carried  away ;  or  the  wound  may  extend  only 
through  a  portion  of  the  substance  of  the  bone,  and  the  margins  of  the 
cut  lie  compressed.  There  is  usually  some  exfoliation  after  such 
injuries,  but  unless  there  be  some  dyscrasia,  no  further  untoward 
results  may  follow. 


19b"  SURGICAL   EMERGENCIES. 

Perforated  fracture  may  be  similarly  described,  the  effects  being 
identical ;  the  cause  being  usually  musket-shot,  or  injury  from  pointed 
instruments.  Unless  the  force  and  velocity  is  very  great,  however, 
the  perforation  will  only  exist  in  the  outer  table,  in  the  case  of  flat 
bones,  the  inner  table  being  splintered,  or  large  masses  torn  off. 
When  such  injuries  are  sustained  by  the  bones  of  the  cranium,  the 
effects  on  the  brain  are  usually  very  severe.  Perforating  fracture 
of  the  long  bones,  is  usually  conjoined  with  longitudinal  fracture; 
and  the  short  or  irregular  bones  are  frequently  extensively  commin- 
uted. 

Depressed  fracture  is  a  term  applied  to  fracture  of  the  flat  bones,  par- 
ticularly the  cranial,  with  a  fragment  entirely  or  partially  detached, 
and  driven  in  on  the  viscera.  It  is  simply  equivalent  to  fractures 
with  displacement  in  other  situations. 

Finally,  we  must  consider  an  occasional  termination  of  fracture, 
which  is  erroneously  included  among  the  varieties  of  this  accident. 
We  allude  to  ununited  fracture.  The  condition  may  be  secondary  or 
primary,  referring  to  a  failure  to  unite  from  the  commencement,  or 
irom  causes  operating  after  union  has  made  some  progress  or  been 
■completed.  The  causes  are  manifold.  In  primary  cases,  there  may  a 
portion  of  tendon  or  muscle,  interposed  between  the  fragments;  in 
comminuted  fractures  a  portion  of  bone  may  die,  and  keep  up  irrita- 
tion sufficient  to  prevent  the  organization  of  callus,  or  acting  as  a 
foreign  body,  may  keep  the  parts  asunder.  From  the  loss  of  nutrient 
vessels,  or  extensive  injury  to  vessels  or  nerves,  nutrition  may  be 
arrested  or  much  modified.  The  violence  of  the  force  producing  the 
injury  may  devitalize  the  parts,  and  caries  or  necrosis  destroy  the 
bone ;  or  suppuration  may  be  established  in  compound  fractures, 
which  will  have  a  similar  effect.  In  short,  the  primary  causes  are  so 
multitudinous,  that  it  would  be  impossible  to  mention  all  of  them. 
We  must  not  neglect  to  mention,  however,  the  common  cause,  fre- 
quent re-fracture,  or  displacement  of  the  fragments,  either  through 
gross  carelessness  on  the  part  of  the  patient,  or  injudicious  meddling 
on  that  of  the  surgeon. 

The  secondary  causes,  while  not  equally  numerous,  are  much  more 
important.  These  embrace  all  varieties  of  morbid  action  that  would 
have  a  tendency  to  destroy  the  vitality  of  the  bone,  prevent  the  form- 
ation of  callus,  or  arrest  its  organization  after  it  had  been  thrown  out. 
Under  this  head  would  be  included  struma,  scorbutis,  syphilis,  mer- 
curialization,  rachitis,  gout,  and  a  host  of  pther  and  kindred  maladies. 
From  the  deep-seated  character  of  these  processes,  and  their  usually 
chronic  form,  it  can  be  conceded  that  the  expectation  of  securing  at 
least  speedy  union,  must  be  often  disappointed,  and  union  of  any 
character  frequently  unattainable. 

In  some  instances  the  failure  to  unite  is  only  partial,  false  joints 
forming  from  plastic  exudation,  but  in  many  instances  the  ends  of  the 
bones  will  become  rounded,  covered  with  a  provisional  cartilage,  and 
no  union  of  any  kind  take  place. 
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(c.)  Semeiology. — The  symptoms  of  fracture  are  mainly  objective,  and 
■while  strikingly  pathognomonic  when  taken  together,  are  of  little 
value,  as  a  rule,  when  considered  singly.  With  few  exceptions  any 
one  or  two  of  the  prominent  indications  are  common  to  many  other 
conditions,  and  the  difficulty  in  eliciting  the  whole  array,  or  satisfac- 
torily accounting  for  the  absence  of  one  or  more,  makes  the  diagnosis 
exceedingly  difficult  at  times. 

Swelling  comes  on  early,  in  most  instances  within  the  first  hour, 
and  may  gradually  continue  to  increase  for  two  or  more  days.  It  con- 
tinues from  two  to  ten,  twelve  or  more  days,  and  generally  subsides 
slowly.  It  is  due,  in  the  absence  of  injury  to  the  larger  blood-vessels, 
to  inflammatory  action,  set  up  by  the  irritation  from  the  fragments  of 
the  bones,  and  the  injury  done  the  soft  parts  by  the  force  producing 
the  fracture.  The  swelling  is  usually  q  rite  firm,  tue  skin  more  or  less 
reddened,  and  the  temperature  raised  slightly. 

Pain  is  an  accompaniment  of  all  fractures,  to  some  extent,  being 
greater  when  the  fracture  is  complete,  with  displacement,  and  depend- 
ant upon  the  amount  of  compression  or  irritation  to  which  the  nerves 
are  subjected.  The  character  of  the  pain  varies  greatly,  being  aching 
01  dull,  in  some  instances,  acute,  pulsating,  shooting,  or  pricking  in 
others.  There  is  usually  much  muscular  irritation,  with  jerking  and 
twitching  of  the  muscles,  which  adds  greatly  to  the  pain  by  disturb- 
ing the  fragments.  After  the  first  hour  or  two,  in  cases  with  slight 
displacement,  the  pain  will  sensibly  abate,  and  may  disappear  entirely, 
but  any  attempt  at  motion  of  the  part  will  excite  it  anew.  In  fracture 
from  direct  injury,  the  soft  parts  will  be  painful  as  a  matter  of  course, 
but  it  is  not  a  pain  peculiar  to  fracture. 

Deformity  must  at  all  times  constitute  a  very  important  symptom, 
and  will  occasionally  at  once  and  alone  settle  the  diagnosis.  When  a 
bone  is  superficial,  or  so  situated  that  its  form  can  be  readily  outlined, 
any  notable  departure  from  the  proper  shape,  in  the  continuity  of  the 
part,  must  at  once  point  to  fracture.  But  very  many  cases  occur  in 
which  the  bone  is  situated  deeply,  and  iu  which  there  is  simple  frac- 
ture without  displacement.  In  impacted  fractures,  also,  the  appear- 
ance of  the  part  may  be  unaltered,  and  the  only  difference  between  it 
and  its  fellow  on  the  opposite  side  being  shortening,  a  suspicion  of 
dislocation  may  well  be  entertained.  It  may  be  considered,  therefore, 
the  most  certain  signs  of  xracture,  while  unfortunately  one  that  is 
very  often  wanting. 

Mobility,  like  deformity,  is  one  of  the  most  certain  evidences  of  frac- 
ture, but  is  not  always  present.  When  a  fracture  occurs  in  the  shaft 
of  a  long  bone,  and  there  is  no  impaction,  mobility  must  be  a  positive 
symptom,  but  when  it  occurs  near  the  articulating  extremities,  while 
still  a  symptom  of  value,  caution  must  be  used  to  avoid  too  hasty  con- 
clusions. It  is  true  that  preternatural  mobility,  is  the  chief  point  of 
difference  from  dislocation,  where  there  is  preternatural  rigidity,  but 
there  are  many  instances  in  which  extensive  laceration  of  the  mus- 
cles and  ligaments  occurs  in   dislocation,  and   the   immobility  is 
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wanting.  So,  also,  ancient  dislocations  show  an  unusual  mobility.  In 
flat  bones,  some  of  the  short  and  irregular  bones,  as  well  as  in  cases 
of  impaction,  this  symptom  will  either  be  entirely  wanting,  or  very 
obscure.  Even  with  impaction,  however,  in  the  case  of  long  bones, 
there  will  usually  be  slight  mobility,  fully  enough  to  settle  the  question 
unless  the  part  is  very  muscular,  or  the  bone  deeply  situated.  Yield- 
ing of  the  muscles  on  pressure  may  well  mislead  the  most  experi- 
enced. When  it  exists,  however,  any  loss  of  resistance  in  the  contin- 
uity of  the  long  bones,  must  be  considered  an  indisputable  sign  of  the 
fracture. 

Crepitus,  has  long  enjoyed  the  reputation  of  being  one  of  the  most 
constant  and  positive  symptoms  of  fracture.  "While  this  is  true,  to  a 
certain  extent,  there  are  numerous  contingencies  that  may  arise  that 
will  either  make  it  of  negative  value,  or  entirely  prevent  its  elicita- 
tion.  In  the  first  place,  except  to  educated  ears,  crepitus  can  scarcely 
be  distinguished  from  the  crackling  characteristic  of  serous  inflam- 
mation, or  the  slipping  of  tendons.  On  gently  rubbing  the  fractured 
extremities  together,  there  is  a  peculiar  grating  or  rasping  sound 
heard,  or  in  many  instances  only  felt;  in  deep  seated  bones  it  will  be 
very  indistinct.  It  cannot  be  described  ;  nothing  but  actual  experi- 
ment can  give  a  correct  idea  of  it.  When  heard,  or  felt,  at  a  distance 
from  the  joints,  it  may  be  considered  conclusive;  it  may  prove  a 
source  of  embarrassment  when  occurring  in  an  inflamed  joint.  There 
are  many  occasions,  also,  when  no  attempt  should  be  made  to  elicit  it, 
as  when  the  fragments  are  not  displaced,  and  any  motion  of  the  part 
would  have  a  tendency  to  disarrange  them.  This  is  particularly  the 
case  in  fractures  of  the  neck  of  the  femur  or  humerus,  when  every 
precaution  should  be  taken  to  avoid  disarranging  the  fragments,  as 
once  displaced  they  may  never  be  brought  into  relation  again.  Impac- 
tion, depression  of  the  flat  bones,  and  fracture  near  the  heads  of  the 
long  bones,  must  all  be  diagnosticated  without  this  symptom  ;  in  the 
first  two  instances  it  cannot  be  produced,  except  in  very  exceptional 
cases,  and  in  the  last,  the  freedom  of  mobility  in  the  short  fragment, 
will  prevent  it  by  the  exertion  of  any  force  that  would  be  possible  or 
justifiable.  When  unmistakably  present,  however,  particularly  when 
conjoined  with  deformity  and  unnatural  mobility,  crepitus  may  be 
considered  one  of  the  most  certain  symptoms  of  fracture.  Even  when 
taken  alone,  with  all  other  signs  wanting,  and  nothing  but  the  history 
of  the  case  and  the  nature  of  the  injury  to  cause  a  suspicion  of  frac- 
ture, it  has  occasionally  enabled  expert  and  experienced  surgeons  to 
make  a  positive  diagnosis.  As  its  existance,  however,  presupposes 
complete  fracture  and  some  degree  of  mobility,  it  is  difficult  to  under- 
stand how  it  can  be  the  only  symptom,  as  many  assert,  in  numerous 
instances ;  there  must  be  some  mobility,  however  small,  and  the  sur- 
geons perception  must  be  unusually  acute  to  discover  it. 

There  are  very  many  other  symptoms,  jactitation  of  the  muscles, 
loss  of  voluntary  muscular  action,  and  a  pain  distinctly  located  in  the 
bone  on  any  attempt  to  make  a  movement  in  the  part,  or  on  pressure 
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over  the  seat  of  the  fracture  with  the  finger.  Indeed,  in  the  absence 
of  more  positive  signs,  many  surgeons  consider  this  last  a  highly 
important  indication ;  by  touching  the  bone  with  the  finger,  with  con- 
siderable force,  the  seat  of  injury  will  be  often  indicated  by  the 
patient  giving  evidence  of  pain  when  the  point  is  reached.  In  all 
manipulations  used  for  the  purpose  of  diagnosis,  gentleness  should  be 
the  first  consideration,  both  from  considerations  of  humanity,  and  to 
^.void  displacement  of  the  fragments.  In  my  own  experience  more 
than  one  sufferer  has  gone  through  life  with  a  seriously  deformed 
limb,  from  the  harsh  methods  of  examination  instituted  by  a  former 
attendant.  While  an  examination  should  be  thorough,  in  all  doubt- 
ful cases  particularly,  too  much  care  cannot  be  had  to  avoid  rough 
handling;  examination,  therefore,  should  be  made,  as  much  as  pos- 
sible, without  anaesthesia,  as  the  patient's  sensations  will  be  a  very 
useful  guide. 

The  differential  diagnosis  between  dislocation,  contusion,  and  frac- 
ture, may  be  tabulated  as  follows ;  and  while  the  usual  symptoms 
-will  be  found  fully  noted,  many  minor  considerations  and  indications 
will  readily  suggest  themselves  from  the  foregoing  : 


Fracture. 


Dislocation. 


Contusion. 


Mobility. 

Rigidity. 

No  mobility. 

Crepitus. 

No  crepitus. 

No  crepitus. 

Dillic   It  retention. 

Easy  retention. 

No  displacement. 

Pain  moderate. 

Pnin  excessive. 

Pain  severe. 

Pain  slight  or  absent  dur- 

Pain constant. 

More  on  motion. 

ing  quiescence. 

Jactitation  of  muscles. 

Muscular  contraction- 
tonic  as  a  rule. 

Muscles  quiet. 

Swelling  secondary. 

Swelling  primary. 

Swelling,  secondary,  ecchy- 
mosis;  primary  colorless. 

Jnjury  direct  or  indirect. 

Injury  direct  or  indirect. 

Injury  di  ect. 

(cZ.)  Patkoioyy. —  The  condition  of  the  bone  fractured,  and  the  con- 
tiguous soft  parts,  depends  upon  the  form  of  fracture,  the  degree  of 
•  lisplacemenc  of  the  fragments,  and  the  nature  of  the  lorce  producing 
the  injury.  Without  displacement,  and  when  the  fracture  is  produced 
by  indirect  force,  the  injury  will  be  confined  to  the  bones.  As  a  rule, 
the  periosteum  is  torn,  although  cases  have  occurred  in  which  it 
remains  intact.  The  nutrient  vessels  may  be  torn,  but  without  dis- 
placement; unless  directly  in  the  liue  of  the  fracture,  they  escape 
without  serious  lesion.  There  is  in  all  cases,  however,  more  or  less 
effusion  of  blood  between  the  fragments,  and  between  the  perios- 
teum. Later  there  is  an  active  hyperemia  developed,  which  may 
readily  pass  over  into  a  state  of  inflammation.  When  there  is  dis- 
placement, the  periosteum  is  always  torn  ;  sometimes  a  simple  separ- 
ation in  the  line  of  fracture,  at  others  stripped  up  for  long  distances. 
In  compound  and  complete  fractures,  inj ury  to  the  soft  parts  may 
be  to  almost  any  extent,  and  variety ;  muscles,  ligaments,  tendons* 
•blood-vessels  and  nerves  being  contused,  torn,  stretched,  or  perfor- 
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ated.  In  all  extensive  fracture,  not  compound,  particularly  when  from 
direct  injury,  there  is  much  effusion  of  various  kinds,  and  while  the 
difficulties  in  diagnosis  are  thereby  much  increased,  the  period  of 
repair  is  correspondingly  prolonged,  and  the  prognosis  much  more 
grave.  In  short,  the  symptoms,  prognosis,  and  actual  condition  are 
the  same  as  in  the  severe  forms  of  contusion,  with  the  additional  ele- 
ment of  danger  and  embarrassment,  a  broken  bone. 

(e.)  Repair. — A  bone  once  being  broken,  with  displacement  to  any 
extent.it  may  be  safely  asserted  that  complete  restoration  of  symmetry 
is  never  attained.  The  loss  or  defect  may  be  very  slight,  not  sufficient, 
in  any  sense,  to  impair  function,  but  still  exists,  and  can  readily  be 
demonstrated.  The  amount  of  deformity,  and  loss  of  usefulness,  can 
be  foretold  with  some  degree  of  accuracy,  with  reference  to  the  extent 
of  displacement,  and  the  variety  of  fracture.  Other  things  being 
equal,  an  oblique  fracture,  comminuted,  compound,  and  impacted, 
will  be  alm<vst  certain  to  be  followed  by  deformity.  Of  course  the 
treatment,  and  the  bodily  condition  of  the  patient,  will  greatly  mod- 
ify the  results,  but  under  the  most  favorable  circumstances  we  must 
expect  failure  to  secure  perfect  symmetry  and  usefulness. 

The  methods  of  repair  are  similar  to  the  healing  of  wounds  in  the 
soft  parts,  viz. .immediate  union,  by  first  intention,  and  a  process  anal- 
agous  to  granulation,  that  is,  formation  of  new  tissue  to  fill  the  gap. 
Cases  are  frequent,  in  which  transverse  fracture  without  displace- 
ment, or  extensive  lesion  ot  the  periosteum,  have  united  immediately, 
without  the  interposition  of  new  tissue ;  but  such  favorable  circum- 
stances do  not  occur  as  often  as  coull  be  desired.  In  other  instances, 
the  bond  of  union  forms  early  between  fragments  that  have  not  been 
displaced,  and  we  have  a  process  clearly  analagous  to  union  by  first 
intention.  The  usual  proceed  ure,  however,  is  by  what  might  be 
called  second  intention,  and  is  thus  affected. 

There  is  at  first  a  period  of  appatent  inaction,  in  which  no  progress 
seems  to  be  made  in  the  union  of  the  bones,  but  which  is  nevertheless- 
highly  essential  for  placing  the  parts  in  proper  condition.  Duiing 
this  time  all  foreign  material  is  being  removed,  blood-clots  and  effu- 
sion but  particularly  from  between  the  fragments.  The  duration  of 
this  period  varies  with  the  amount  of  swelling  and  the  extent  of  injury 
done  to  the  soft  parts.  In  some  instances,  as  in  fractures  of  the  face, 
particularly  the  nasal  bones,  osseous  uni  >n  commences  at  once,  and  the- 
processes  of  absorption  and  consolidation  go  on  pari  passu.  In  most 
instances,  however,  no  attempt  is  made  to  unite  the  fracture,  until 
the  swelling  commences  to  subside.  For  this  reason  our  primary 
dressings,  as  will  be  seen,  are  intended  to  prevent  displacement, 
rather  than  to  facilitate  union. 

The  next  change  in  the  parts  is  the  formation  of  callus,  which  is  at 
first  provisional,  to  hold  the  fragments  together,  but  later  becomes 
enduring  or  definitive,  undergoing  osseous  organization.  It  was- 
formerly  supposed  that  the  periosteum  alone  furnished  this  material,, 
and  that  it  was  its  peculiar  function.    It  is  now  known  that  the  soft 
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parts,  periosteum,  and  the  fractured  extremities  of  the  bones  alike 
furnish  the  supply,  just  as  other  tissue  is  furnished  to  repair  solutions 
of  continuity  in  other  injuries.  The  provisional  callus  does  not  appear 
in  any  quantity  until  after  the  foreign  material  has  been  to  some 
extent  removed,  and  is  deposited  between  the  extremities,  in  the  med- 
ulary  canals,  and  also  surrounding  the  fracture  like  a  ferule.  This- 
forms,  when  at  all,  (not  being  required  in  immediate  union),  after 
the  third  to  the  tenth  day,  and  remains  from  twenty  days  to  six 
months,  or  longer,  before  ossification  is  complete. 

Definitive  or  permanent  callus,  is  probably  formed  by  an  ossification 
of  the  provisional  product,  or  may  be  a  secondary  formation  after  the 
first  is  complete.  At  all  events,  it  is  far  less  in  amount  than  the 
former,  and  when  fully  formed  is  much  harder  and  more  dense  than 
the  original  bone.  While  the  bone  may  acquire  a  considerable  degree 
of  firmness  in  a  few  weeks,  sufficient  to  allow  full  use  of  the  mem- 
ber, it  will  take  from  eight  to  twelve  months  for  the  perm  ment  callus 
to  be  fully  formed.  When  the  definitive  callus  is  complete,  or  nearly 
so,  the  provisional  deposit  is  absorbed,  or  as  much  of  it  as  may 
not  be  needed  for  the  consolidation  of  the  fracture.  The  process  is 
now  complete,  and  the  point  of  fracture  is  the  strongest  part  of  the 
bone. 

During  the  earlier  part  of  the  healing  process,  there  is  much  muscu- 
lar irritation;  the  twitching  and  jerking  being  strong  enough,  at 
times,  to  cause  much  discomfort  and  pain,  or  even  to  displace  the 
fragments.  Later,  there  is  usually  an  intermittent  pricking  and 
stinging,  which  while  somewhat  annoying  is  not  sufficiently  so,  as 
a  rule,  to  demand  any  special  consideration. 

There  are  many  accidents  that  may  interfere  to  modify  or  com- 
pletely prevent  union,  some  of  them  purely  mechanical,  while  others 
are  of  a  vital  character.  Some  of  them  have  been  referred  to  under 
"■ununited  fracture,"  and  need  not  be  repeated  at  this  place.  A  fre- 
quent occurrence,  and  one  that  calls  for  constant  watchfulness  on  the 
part  of  the  surgeon  to  prevent,  is  the  bridging  over,  from  one  bone 
to  another,  by  the  callus,  which  may  permanently  cripple  the  mem- 
ber. This  is  frequently  the  case  in  fractures  of  the  bones  of  the  fore- 
arms, and  those  of  the  leg  near  the  ankle.  In  each  case,  however, 
there  will  be,  as  a  primary  condition,  displacement  of  one  frag- 
ment inwards,  that  has  never  been  reduced.  The  amount  of  cal- 
lus, or  the  effect  of  over-riding  of  fragments,  may  likewise  impair 
motion  of  the  part  from  its  bulk ;  having  all  the  effect  of  a  tumor  of 
the  bone. 

Even  after  complete  consolidation  which  has  existed  for  years,  dis- 
ease may  reproduce  the  fracture,  without  any  injury,  simply  from 
destruction  of  the  new  tissue.  Scorbutis  is  particularly  liable  to- 
produce  this,  and  naval  surgeons  have  many  instances  to  report.  Da... 
Kane,  in  his  Arctic  Explorations,  particularly  refers  to  this  fact,  and 
speaks  of  fractures  that  had  been  consolidated  for  years  being  repro- 
duced.    Renewed  activity  in    dormant   strumous  complaints,  has. 
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occasionally  reproduced  fracture,  as  well  as  mercurial  complaiuts  or 
syphilis.  As  a  rule,  however,  while  such  morbid  processes  may 
retard,  or  prevent  union,  it  is  very  rarely  that  they  produce  such  dis- 
astrous results  as  above. 

(b.)  General  treatment. — The  principles  involved  in  the  treatment  of 
fracture,  involves  four  considerations  :  Reduction,  retention,  mitiga- 
tion of  suffering,  and  promotion  of  union.  To  each  of  these  we  will 
devote  as  much  space  as  possible  at  this  time,  many  minor  points 
needing  special  attention  in  special  cases. 

1.  Seduction,  or  placing  the  fragments  in  apposition,  or  as  near  it  as 
is  possible,  is  not  at  all  times  an  easy  thing  to  do.  As  in  all  manipu- 
lations, gentleness  must  be  practiced,  as  much  so,  at  least,  as  is  consist- 
ent with  the  end  to  be  obtained.  In  cases  without  displacement, 
nothing  is  needed  further  than  to  retain  the  parts  in  position.  The 
first  thing  to  be  done,  is  to  determine  what  muscles  have  a  tendency 
"to  draw  the  fragments  asunder,  or  will  resist  efforts  at  reduction. 
These  must  be  fully  relaxed,  or  as  much  so  as  circumstances  will  per- 
mit; bv  attention  to  position  of  the  part.  When  the  bone  is  a  large 
one,  and  powerful  muscles  are  attached  to  the  fragments,  or  the 
patient  is  intolerant  of  pain,  either  through  constitutional  timidity  or 
from  irritation  of  the  parts  from  prolonged  displacement,  Chloroform 
had  better  be  administered.  Under  other  circumstances,  or  when  an 
anaesthetic  cannot  be  readily  procured,  relax  the  muscles  by  attention 
to  position,  and  at  the  moment  of  exerting  force  endeavor  to  attract 
the  attention  of  the  patient  to  other  matters. 

Have  tne  upper  fragment  firmly  held  by  an  assistant,  and  grasping 
the  lower  slightly  increase  the  deformity.  By  a  simultaneous  move- 
ment make  traction,  and  bring  the  parts  into  line.  That  is,  the  man- 
ipulations are  of  a  threefold  character,  but  made  as  one  motion : 
slightly  increase  the  deformity,  at  the  ?ame  time  make  traction,  and 
draw  the  parts  into  a  straight  line.  If  successful  the  bones  will  slip 
into  place  with  an  audible  snap,  or  a  slight  grating  noise.  Cases  un- 
doubtedly occur,  in  which  the  reposition  is  not  so  easily  made  as  this 
would  imply,  and  the  traction  must  be  made  with  great  exertion  of 
force.  Some  of  the  methods  noted  under  dislocation  must  then  be 
employed  ;  the  most  frequently  useful  will  be  that  of  fixing  the  upper 
fragment,  and  making  traction  with  a  towel  or  sheet,  clove-hitched 
around  the  lower  fragment.  When  reduction  has  been  secured,  the 
hands  must  be  kept  applied  to  the  seat  of  fracture,  or  the  part  stead- 
ied by  some  means,  until  the  retentive  apparatus  is  applied. 

As  to  the  time  to  be  selected  for  reduction  there  was  formerly  much 
contioversy;  at  present,  however,  all  authorities  are  agreed  that  no 
delay  should  be  granted;  it  should  be  made  at  once,  regardless  of 
swelling,  and  apart  from  securing  bleeding  vessels,  in  complicated 
cases — the  first  indication  is  always  to  place  the  bones  in  position.  A 
neglect  to  do  this,  or  allowing  time  for  the  swelling  to  subside,  will 
result  in  adding  greatly  to  the  difficulties,  already  more  than  sufficient, 
by  the  muscles  becoming  shortened,  and  so  irritable  that  their  resist- 
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ance  can  only  be  overcome  by  profound  anaesthesia,  and  retention 
rendered  donbly  difficult  from  the  same  cause. 

2.  Meiention  is  secured  in  many  different  ways,  almost  every  practi- 
tioner having  his  own  method.  The  indications  to  be  fulfilled,  in  all 
-cases,  is  to  securely  protect  the  parts  from  external  influences  that 
might  displace  the  fragments ;  to  secure  quiescence  of  the  part  and 
the  associated  muscles;  to  have  the  dressings  light,  unirritating,  and 
of  such  a  character  that  inspection  of  the  part  can  be  readily  had; 
and  to  apply  materials  that  are  readily  accessible  and  inexpensive. 
Whichever  method  may  be  preferred,  under  all  circumstances,  I 
think,  the  dressings  are  of  two  kinds  :  temporary,  and  permanent. 

The  former  of  these  are  to  be  applied  immediately  after  reduction, 
and  to  be  retained  only  until  swelling  has  abated,  and  repair  has  been 


Fig.  24.    Buck's  Extension  Dressing. 

fairly  inaugurated.  After  this  period  the  muscles  will  be  found  to 
have  lost  their  irritability,  and  apart  from  accident,  or  the  external 
application  of  force,  no  danger  of  re-displacement  exists.  Improvised 
dressings  of  various  kinds,  shingle-splints,  moulded,  paste-board,  etc., 
are  to  be  selected  with  reference  to  the  prejudices  of  the  surgeon  or 
his  source  of  supply.  For  my  own  part,  my  choice  is  limited  to  two 
varieties  of  apparatus,  depending  partly  on  their  availability,  and 
partly  on  the  nature  of  the  case.  When  the  nature  of  the  accident 
at.d  the  conformation  of  the  part  will  allow,  I  decidedly  prefer  the 
method  of  Dr.  Buck.  His  dressing  is  now  extensively  used,  and  is 
quite  generally  known  as  the  "American  method."  It  is  as  follows : 
Supposing  the  leg  to  be  fractured,  shave  the  integument  as  high,  and 


Fig.  25.    Buck's  Method. 

a  little  higher  than  the  line  of  fracture.  Cut  a  strip  of  adhesive  plas  - 
ter.two  or  three  inches  broad,  and  long  enough  to  reach  from  the  line 
of  fracture,  or  an  inch  above,  around  the  foot,  leaving  a  loop  at  least 

-six  inches  long,  and  to  a  corresponding  point  on  the  opposite  side  of 
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the  leg.  Attach  this  smoothly  and  evenly  to  the  limb  on  each  side,, 
leaving  it  unattached  at  the  malleoli,  and  the  loop  free  under  the 
foot.  Give  this  additional  support  by  a  nicely  applied  bandage,  and 
when  the  malleoli  are  reached,  pass  the  roller  under  the  plaster,  andi 
finish  by  expending  it  on  the  foot  and  around  the  ankle,  smoothly  and 
evenly.  Next  apply  your  counter  extension  band,  which  is  made  of 
half-inch  rubber  tubing,  filled  with  cotton  or  tow,  and  covered  with 
flannel.  This  should  be  about  three  feet  long,  passed  around  the. 
groin,  on  the  injured  side,  and  the  ends  secured  tirmly  to  the  head 
board  of  the  bed,  low  down,  ».  e.,  in  the  plane  of  the  body.  In  the- 
loop  of  adhesive  plaster,  left  under  the  sole  of  the  foot,  place  a  light, 
piece  of  wood,  about  five  inches  long,  and  the  width  of  the  plaster,  to 
keep  the  straps  off  of  the  malleoli,  and  attach  to  it  a  short  piece  o£ 
rubber  tubing,  to  which  is  attached  in  turn  a  cord  two  or  three  feet 
long,  depending  on  circumstances,  which  is  either  led  over  the  foot- 
board, or  through  a  pulley,  and  a  weight  attached  to  keep  up  exten- 
sion. The  size  of  the  weight  depends  upon  the  age  and  muscular 
strength  of  the  patient,  varying  from  six  or  eight  pounds  in  the  case 
of  children,  to  fifteen  or  twenty  in  adults.  The  leg  must  be  placed  in 
a  position  that  will  be  the  most  comfortable,  the  extension  and 
counter-extension  lead  in  a  straight  line,  and  further  supported  by 
long  narrow  Dags  of  sand  or  gravel  applied  to  the  sides  firmly.  This 
latter  precaution  is  necessary  to  guard  against  lateral  motion.  A 
great  advantage  in  this  method  is  that  the  parts  are  always  open  to 
inspection,  and  irksome  positions  can  be  changed  without  danger  of 
disarranging  the  fragments.  I  have  found  this  method  perfectly 
applicable  in  fractures  of  the  arm,  forearm,  leg,  and  thigh,  notwith- 
standing it  was  designed  for  the  latter  exclusively,  and  make  use  of  it 
in  all  cases  where  it  can  be  applied. 

My  second  choice,  is  pasteboard  splints,  which  are  applied  as  fol- 
lows: Take  a  piece  of  binders- board,  or  stiff  pasteboard,  cut  it  to 
the  required  length,  and  mould  it  on  the  part  by  dipping  it  in  hot 
water.  Cover  the  part  with  raw  cotton,  so  as  to  fill  up  all  inequalities, 
and  protect  the  integument  from  injury,  securing  the  splint  with  a 
roller  smoothly  applied. 

As  a  matter  of  fact,  any  variety  of  splint  or  apparatus  that  will  keep 
the  parts  quiet,  not  exercise  too  much  constriction,  and  will  admit  of 
some  inspection  of  the  part  with  slight  removal  of  the  dressing,  will 
answer  the  purpose  as  a  temporary  appliance.  It  is  a  positive  waste  of 
money,  to  procure  a  set  of  patent  moulded  splints ;  they  will  not  fit 
all  cases ;  they  are  not  capable  of  securing  any  better  results  than  the 
homeliest  improvised  dressing,  and  surgeons  of  experience  have 
almost  discarded  them  entirely.  A  well- padded  strip  of  wood,  a 
shingle  or  cigar-box  cover,  will  fulfil  all  the  indications  as  well ;  and 
with  pasteboard,  or  Buck's  apparatus,  the  surgeon  and  patient  \\  ill 
be  perfectly  satisfied. 

As  soon  as  the  swelling  has  subsided,  the  acute  pain  and  other 
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symptoms  passed  away,  the  time  has  come  for  applying  a  permanent 
-dressing. 

Under  the  old  regime,  this  consisted  in  re-applying  the  bandages, 
and  making  everything  smooth  and  "snug."  To-day,  it  means  giv- 
ing the  patient  more  freedom  of  motion,  and  even  in  fractures  of  the 
thigh,  permitting  him  to  move  about.  I  think  I  am  justified  in  stat- 
ing, that  the  so-called  immovable  dressings  have  entirely  supplanted  all 
former  methods.  In  applying  these,  the  surgeon  has  a  choice  of  sev- 
eral articles,  the  merits  of  each  being  decided  solely  by  reference  to 
weight,  imperviousness  to  moisture  and  air,  and  availability.  They 
are  starch,  plaster  of  Paris,  silicate  (liquid  glass),  and  gum  arabic. 
The  starch  is  only  used  when  nothing  else  can  be  readily  obtained, 
as  it  requires  a  long  time  to  become  dry,  and  is  very  heavy.  The 
silicate  dressing  is  air-tight,  and  is  objectionable  when  a  large  surface 
is  to  be  covered.  For  all  purposes,  I  think,  the  weight  of  testimony 
to-day  will  be  found  largely  in  favor  of  gypsum  or  plaster  of  Paris. 
Whichever  substance  is  used,  however,  except  the  silicate,  the  dress- 
ing will  be  applied  in  either  of  two  ways ;  rubbed  into  the  meshes  dry, 
and  hardened  by  wetting  the  bandage  after  application  ;  or  mixed  and 
painted  on  the  bandage,  with  a  brush,  as  it  is  applied.  The  former  is 
the  better  way,  in  all  respects.  The  fracture  being  reduced,  and  all 
ready  for  the  dressings,  if  there  is  no  wound  in  the  integument,  first 
envelope  the  part  in  cotton  batting,  to  fill  up  all  inequalities.  In  the 
case  of  large  bones,  narrow  strips  of  pasteboard,  or  sheet  tin  may  be 
laid  on  this,  perhaps  four  or  five,  an  inch  wide,  for  a  limb  as  long  as 
the  thigh.  The  bandage  should  be  of  flannel,  or  some  open  meshed 
fabric,  and  be  applied  quite  firmly,  commencing  below  and  bandaging 
upwards,  avoiding,  as  much  as  possible,  reverse  turns.  It  should  be 
put  on  in  from  three  to  six  thicknesses,  and  fastened  with  a  needle 
and  thread.  It  should  then  be  wet,  with  a  sponge,  until  wet  through 
all  the  thicknesses,  and  allowed  to  dry ;  if  the  plaster  has  not  been 
previously  rubbed  into  the  bandage,  a  thin  mixture  should  be  painted 
on  after  completing  each  layer  or  thickness,  and  a  dry  ordinary  roller 
applied  over  all.  In  the  case  of  compound  fractures,  an  opening  may 
be  made  over  the  wound,  cutting  three  sides  of  a  parallelogram 
through  all  the  thicknesses,  leaving  the  fourth  for  a  hinge.  When  it 
has  become  fully  dried,  it  may  be  cut  up,  with  strong  pliers,  along  its 
whole  length,  and  thus  it  can  be  opened,  or  tightened,  as  the  swelling 
increases  or  diminishes,  being  held  together  by  tapes,  or  a  roller  out- 
side of  all. 

With  this  dressing,  the  patient  can  move  about  on  crutches,  with 
the  foot  supported  in  a  sling  fastened  around  the  neck.  With  care  a 
single  bandage  may  remain  in  use  throughout  the  entire  treatment ; 
but  as  soon  as  it  becomes  broken,  or  too  pliable  to  afford  support,  a 
new  one  may  be  applied.  There  may  be  instances  in  which  it  would 
be  impracticable  to  employ  such  a  dressing,  and  splints  be  called  for. 
Such  cases  will  receive  attention  when  we  reach  special  fractures,  but 
as  a  rule  all  unyielding  apparatus,  like  the  old  splints,  must  be 
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avoided.   They  cause  much  annoyance,  and  even  excite  and  maintain! 
muscular  irritation. 

Special  varieties  of  fracture  must  receive  slightly  different  treat- 
ment, particularly  the  compound  and  complicated  forms.  In  the 
former,  the  external  wound  will  naturally  demand  primary  considera- 
tion, but  the  reduction  and  retention  of  the  fragments  must  not  be 
neglected.  The  primary  dressings  must  be  applied  in  such  a  way  that 
the  wound  may  be  left  exposed  for  special  treatment,  or  if  it  has  been 
closed,  the  splints  must  be  arched  to  avoid  pressure.  In  the  Buck. 
apparatus  this  is  easily  done.  The  wound  must  be  treated  as  wounds 
in  general,  with  a  preferance  for  Calendula,  in  the  absence  of  any 
special  indications.  The  same  remarks  apply  to  complicated  fracture*, 
which  injury  should  receive  the  first  attention  depending  entirely 
upon  its  nature.  Thus  wounded  arteries  must  be  secured ;  lacerated 
tendons,  muscles,  or  ligaments,  must  be  placed  in  the  most  favorable 
position  for  union  ;  and  other  injuries  receive  appropriate  attention., 
But  when  the  associated  injury  is  of  minor  importance,  or  does  not 
imperil  life  or  the  usefulness  of  the  limb,  the  fracture  must  engage  our 
first  offices. 

3.  Belief  of  suffering,  such  as  pain,  jactitation  of  muscles,  and  excess- 
ive pricking  and  stinging  during  the  process  of  consolidation,  is  a  very 
essential  feature  in  the  treatment,  and  we  have  means  at  hand  to 
effectually  accomplish  the  object.  Cuprum  and  Ignatia  have  more 
than  once  allayed  the  muscular  irritation,  but  I  am  unable  to  give 
any  special  indications.  I  am  in  the  habit  of  commencing  with  Igna- 
tia, and  if  no  relief  is  had,  resorting  to  Cuprum;  but  it  is  seldom  that 
any  change  is  needed.  The  pricking  while  quite  conclusive  evidence 
that  union  is  progressing  actively,  need  not  be  of  sufficient  severity  to 
annoy  the  patient.  Under  the  action  of  Symphytum  or  Euta,  this  is  in 
most  instances  much  modified,  in  some  cases  entirely  dissipated  with 
no  cessation  of  the  healing  powers.  "We  will  also  find  it  very  essential, 
to  have  the  parts  well  supported,  and  placed  in  a  position  that  is  as 
comfortable  as  circumstances  will  permit.  When  we  realize  the  fact, 
that  pain  alone  may  and  does  seriously  impede  repair,  we  will  pay 
strict  attention  to  means  for  its  avoidance  and  mitigation.  The  dress- 
ings should  be  so  arranged  that  change  of  position  can  be  easily  made 
when  confinement  becomes  irksome. 

4.  Eepair  is  much  facilitated,  by  the  use  of  appropriate  remedies,  as 
well  as  attention  to  the  above  for  the  avoidance  of  pain.  The  remedy 
first  in  importance,  and  one  that  I  have  never  neglected  to  employ,  is 
Symphytum  off.  It  not  only  materiall>  hastens  the  organization  of 
callus,  but  very  greatly  lessens  the  pricking  and  stinging  attendant 
upon  that  process.  In  cases  in  which  there  has  been  severe  direct 
injury,  Arnica  will  be  useful  in  hastening  the  subsidence  of  swelling 
and  inflammation,  particularly  if  the  soft  parts  are  much  contused,  or 
there  is  ecchymosis.  "When  the  inflammation  runs  very  high,  Aeon.,. 
or  Bell.,  or  Ehus.,  should  it  assume  an  erysipelatous  type,  will  be 
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needed,  the  indications  being  precisely  the  same  as  when  due  to  other 
causes. 

Before  closing  this  chapter,  some  attention  must  be  given  to  the 
treatment  of  ununited  fracture.  Of  course  the  cause  being  recog- 
nized, it  must  be  removed;  but  unfortunately  this  will  not  always 
secure  union.  The  ends  of  the  bones,  in  old  cases,  become  rounded, 
covered  with  provisional  cartilage,  and  a  false-joint  forms.  Struma, 
mercurialization,  scorbutis,  or  syphilis,  may  all  be  cured  or  reduced 
to  an  undemonstrative  form,  but  the  changes  in  the  part  forbid  union 
of  the  bones.  When  such  an  accident  occurs  during  the  continuance 
of  treatment,  that  is  the  active  development  of  any  of  these  processes, 
Calc.  phos.,  or  other  indicated  remedies,  may  be  given,  and  a  continu- 
ance or  re-establishment  of  the  organization  of  callus  secured.  But 
we  have  particularly  to  do  with  ancient  cases. 

The  authorities  are  divided  between  the  excitation  of  the  dormant 
function  by  the  introduction  of  irritants,  rubbing  the  ends  together, 
or  the  use  of  the  seton,  and  more  radical  measures,  as  resection. 
For  my  part,  exsection  of  the  ends  of  the  fragments  would  always  be 
my  choice.  In  a  few  cases  in  which  this  has  been  practiced  the 
results  were  perfectly  satisfactory;  indeed  out  of  perhaps  a  dozen 
casos,  I  can  now  recall  but  one  failure.  I  am  aware  that  many  excel- 
lent, even  eminent  surgeons,  discountenance  this  practice,  but  Hom- 
oeopathy furnishes  so  much  in  the  way  of  remedies  to  hold  unfavor- 
able action  in  check,  that  I  have  no  hesitancy  in  recomending  it 
strenuously.  The  authorities  have  agreed  that  after  all  other  means 
have  failed,  excision  is  to  be  practiced ;  as  all  other  means,  so  far  as 
my  experience  goes,  generally  do  fail,  or  worse  than  that,  greatly 
aggravate  the  difficulty,  I  feel  justified  in  placing  this  measure  first  on 
the  list.  Many  cases  have  failed  to  secure  perfect  union  after  this 
and  other  operations,  from  too  much  impatience  on  the  part  of  the 
surgeon.  Time  enough  has  not  been  given.  The  part  should  be 
firmly  secured,  and  absolute  immobility  maintained  for  a  long  time. 
One  case  required  six  months,  before  positive  symptoms  of  union 
could  be  detected.  After  this  time,  the  parts  having  been  kept  abso- 
lutely immovable,  and  the  fragments  closely  in  apposition,  if  no  union 
can  be  detected,  the  operation  may  be  set  down  as  a  failure. 

The  driving  in  of  ivory  pegs,  passing  a  seton  between  the  frag- 
ments, and  all  such  other  proceedures,  have  not  been  touched  uponv 
as  my  experience  has  been  that  they  are  generally  valueless. 


XV.    INJURIES    OF    THE    HEAD   AND    SCALP. 

Injuries  of  the  head  and  scalp  will  be  considered  under  three  heads : 
viz.,  of  the  scalp,  cranium,  and  cranial  contents.  The  nature  of  the 
tissues  involved,  the  frequency  with  which  injuries  to  the  region 
occur,  and  the  serious  consequences  occasionally  following  lesions  of 
the  brain,  combine  to  make  the  subject  under  consideration  one  of 
much  practical  interest.  While  the  general  principles  of  treatment 
are  the  same  as  in  similar  injuries  elsewhere,  there  are  many  special 
points  of  departures,  due  to  the  nature  of  the  parts  injured,  many  of 
them,  whilst  appearing  trivial,  perhaps,  being  of  paramount  impor- 
tance, as  is  amply  proved  by  experience. 

I.     OF  THE  SCALP. 

Contusions. — Contusion,  without  wound,  is  an  exceedingly  common 
injury  to  the  scalp,  and  may  occur  with  or  without  associated  injury 
to  the  bones.  Cases  are  not  wanting,  in  which  glancing  blows  have 
produced  fracture  of  the  external  or  internal  tables,  or  both,  and 
inflammation  and  suppuration  of  the  diploe,  without  notable  injury 
to  the  scalp.  The  loose  attachment  between  the  scalp  and  pericran- 
ium, even  the  muscles  having  more  of  a  dermal  than  an  osseous 
attachment,  and  the  abundant  blood-supply  of  the  part  favors  exten- 
sive extravasation  of  blood,  and  detachment  of  the  scalp.  In  contu- 
sions of  the  first  degree  there  is  usually  more  ecchymosis  than  in  cases 
of  the  same  degree  of  severity  elsewhere,  from  the  greater  vascularity 
of  the  part,  and  the  resistance  afforded  by  the  cranial  bones ;  while  in 
the  graver  forms  it  is  scarcely  possible  to  avoid  fracture  of  the  cran- 
ium, or  some  lesion  of  the  brain.  Erysipelas  and  suppuration  are 
quite  frequently  observed  as  a  sequel,  and  in  cachectic  and  broken- 
down  individuals,  the  consequences  may  be  exceedingly  severe.  The 
symptoms  vary  with  the  degree  of  force  applied,  and  the  extent  of  the 
effusion.  In  all  cases,  however,  the  boundaries  of  the  ecchymosis  are 
wider  than  in  similar  injuries  elsewhere,  but  the  vitality  of  the  parts 
will  not  be  so  uniformly  threatened.  Usually  the  accident  is  of  no 
moment,  but  when  the  injury  to  blood-vessels  is  extensive,  or  there  is 
a  wounding  of  the  integument,  very  serious  consequences  may  ensue. 
As  far  as  the  injury  to  the  scalp  itself  is  concerned,  extensive  disor- 
ganization may  occur,  and  ultimate  recovery  be  secured  without  much 
difficulty ;  in  seme  instances  extensive  sloughing  has  taken  place,  and 
no  noteworthy  loss  of  function  or  even  symmetry  occurs.  Some  cases 
are  reported  in  the  Medical  and  Surgical  History  of  the  War  (Surgical 
volume,  pt.  I,  p.  63),  in  which  a  singular  change  took  place  in  the  effu- 
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sion :  "There  were  also  examples  *  *  *  *  of  effusion  of  blood  in 
the  meshes  of  the  condensed  cellular  tissue  connecting  the  common 
integument  with  the  occipito-frontalis  aponeurosis,  producing  that 
remarkable  condition  in  which,  the  effused  blood  coagulating  imper- 
fectly, the  portion  in  the  centre  remaining  fluid,  and  the  scalp  being 
apparently  depressed  at  this  point,  a  depressed  fracture  is  closely  sim- 
ulated." These  "bosses  "  were  always  found  over  the  lateral  regions. 
When  the  effusion  is  considerable,  tbe  blood  usually  settles  to  some 
dependant  point,  the  supercilliary  region,  or  the  posterior  attachment 
of  the  occipito-frontalis. 

Treatment  depends  upon  the  degree  of  injury.  In  simple  cases,  with 
moderate  haemorrhage  chiefly  or  entirely  capillary,  which  ceases  spon- 
taneously, simple  applications  of  A  mica,  or  the  same  remedy  given 
internally  alone,  will  be  all  that  is  required.  When  the  haemorrhage 
continues,  and  the  swelling  gradually  augments  showing  that  blood  is 
still  being  poured  out,  the  source  of  bleeding  must  be  sought,  and  liga- 
ture or  pressure  applied  to  arrest  it.  From  the  facility  with  which 
pressure  can  be  made,  in  the  cranial  region,  exposure  and  ligation  of 
a  vessel  can  seldom  be  required.  If  compression  alone  fails,  accu- 
pressure  is  a  very  radical  measure  that  can  rarely  fail,  and  which 
obviates  the  necessity  for  an  incision,  and  exposing  the  effusion  to 
pyogenic  disorganization.  Occasionally  the  effused  blood  will  remain 
rimd,  with  no  tendency  to  coagulation,  seeking  a  dependant  position, 
hsemotoma.  Hammamelis,  with  or  without  associated  pressure,  is 
here  indicated.  In  the  army  during  the  late  war  {loc  cit,  p.  62-3), 
pressure  by  appropriate  bandaging,  or  through  sheet-lead,  was  found 
very  efficacious  to  hasten  resorption.  In  the  anamolous  cases,  alluded 
to  above,  in  which  partial  coagulation  occurred,  "the  plan  proposed 
by  Champion,  of  suddenly  compressing  the  tumor  by  a  blow  severe 
enough  to  rupture  the  sangineous  cyst  and  to  cause  the  blood  to  be 
infiltrated  into  the  neighboring  cellular  tissue,  was  employed  with 
good  results.  In  these  cases,  a  peculiar  crepitation,  due  doubtless  to 
broken  lragments  of  fibrinous  coagulse,  was  observed."  When  the 
-clot  is  firm,  and  its  boundaries  are  readily  discovered  and  traced, 
there  is  a  strong  temptation  to  cut  down  upon  it,  and  turn  it  out. 
This  should  never  be  done ;  suppuration,  or  erysipelas  will  be  an 
almost  certain  consequence. 

Large  collections  of  blood  frequently  occur  under  the  tendon  of  the 
occipito-frontalis,  and  very  often  suppuration  is  then  established.  The 
first  symptoms  of  suppuration  must  call  for  incision,  but  large  open- 
ings are  not  at  all  necessary.  In  such  instances  diffuse  erysipelas  will 
usually  occur,  but  recovery  is  usually  rapid,  and  in  the  absence  of  any 
dyscrasia,  no  solicitude  need  be  entertained. 

In  cases  of  very  severe  contusion,  in  which  the  tissues  are  pulpified, 
even  without  an  actual  wound  existing,  disorganization  may  be  so 
extensive  that  sloughing  is  inevitable.  It  is  impossible  to  accurately 
^describe  the  amount  of  lesion  that  would  necessarily  completely 
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devitalize  the  part;  it  is  solely  to  be  determined  by  experience,  as  the 
blood  supply  makes  the  scalp  tolerant  of  injury  that  would  be  fatal  to 
other  tissues.  When  such  a  case  occurs^  however,  poultices  must 
be  applied  to  hasten  the  sloughing,  and  cicatrization  promoted  as  in 
similar  instances  in  other  parts. 

WOUNDS. 

Wounds  of  the  scalp  are  usually  of  the  contused  or  lacerated 
variety,  probably  owing  to  the  species  of  injury  to  which  the  head 
is  exposed.  Incised  and  punctured  wounds  occur  in  army  prac- 
tice, to  some  extent,  but  since  the  modern  weapons  of  warfare  have 
come  into  such  general  use,  wounds  from  swords,  bayonets,  and  the- 
like,  are  quite  infrequent.  Perhaps  the  cases  oftener  seen,  are  those 
occurring  in  manufacturing  districts,  where  the  belting  of  machinery- 
tears  up  the  scalp.  There  are  two  points  of  much  practical  interest, 
and  while  somewhat  contradictory  are  to  be  considered  in  every 
instance.  These  are  the  unusual  rapidity  and  facility  of  repair,  and 
the  disposition  to  suppuration.  Both  conditions  can  be  accounted  for 
by  reference  to  the  anatomy  of  the  part.  The  scalp  is  practically  der- 
mal in  structure,  but  includes  with  the  fascia  and  aponeurosis  of  the 
occipito- frontalis,  all  the  soft  parts  in  this  region.  We  have,  there- 
fore, a  much  larger  blood-supply  than  obtains  in  other  purely  integu- 
mental  structures,  and  while  this  favors  an  abundant  supply  of  repar- 
ative material,  it  at  the  same  time  affords  all  the  requirements  for 
suppuration.  In  cases,  however,  that  exhibit  no  dyscrasia,  and  are 
simple  uncomplicated  wounds,  repair  should  be  speedy,  and  such  is 
actually  the  case  in  the  large  majority  of  instances. 

There  is  no  necessity  for  going  at  length  into  the  causation  of  these 
injuries;  they  are  sufficiently  obvious  to  every  student,  and  for  the 
description  of  the  wounds  themselves,  reference  can  be  had  to  the 
earlier  chapters.  The  extent  of  the  injury  may  be  from  a  small  punc- 
ture made  by  the  corner  of  a  hard  substance,  to  a  complete  detach- 
ment of  the  scalp.  I  have  seen  two  cases  in  which  the  line  of  the 
wound  extended  from  the  superciliary  ridges  in  front,  around  the  sides 
of  the  head  on  a  level  with  the  parietal  protuberances,  as  far  as  the 
superior  curved  line  on  the  occipital  bone ;  the  whole  vault  of  the  cran- 
ium being  exposed,  and  the  scalp  turned  back  and  hanging  down  on 
the  neck ;  several  cases,  in  which  the  detachment  was  in  the  opposite 
direction,  the  scalp  hanging  over  the  face.  In  spite  of  the  extent  of 
the  lesion,  and  the  injury  necessarily  inflicted  on  the  parts  by  a  force 
sufficient  to  produce  such  an  extensive  wound,  all  of  these  cases 
recovered  promptly,  without  untoward  symptoms  of  any  kind.  Io 
every  such  case,  however,  the  cranium  must  be  carefully  inspected 
for  fracture,  or  the  condition  of  the  brain  inquired  into,  concussion 
or  contusion  being  a  somewhat  frequent  complication. 

The  treatment  is  to  be  conducted  on  the  same  general  principles  laid 
down  under  wounds  in  general ;  one  or  two  points  of  a  special  charac- 
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ter,  however,  requiring  notice.  The  wound  should  be  carefully  cleansed 
of  all  foreign  material,  every  clot  of  blood,  and  the  fine  particles  of 
sand  or  grit  carefully  removed  ;  owing  to  the  unusual  tendency  to  sup- 
puration this  should  receive  much  more  attention  than  usual.  Every 
bleeding  vessel  should  be  secured,  preference  being  given  to  accupres- 
sure  or  torsion,  in  all  cases  where  simple  exposure  to  the  air  fails.  In 
fact  there  are  few  instances  in  which  arterial  bleeding  will  give 
trouble,  partly  owing  to  the  nature  of  the  injury  not  favoring  haemor- 
rhage, the  vessels  being  torn  or  contused,  and  partly  from  the  facility 
with  which  compression  may  be  exercised.  The  parts  must  then  be 
carefully  adjusted,  each  little  scrap  placed  in  position  (unless  they  are 
evidently  devitalized),  and  secured  there.  The  margins  of  the  wound 
should  be  divested  of  hair,  by  shaving,  for  a  distance  of  about  an  inch. 
There  has  long  been  a  controversy  as  to  the  means  to  be  employed  to* 
retain  the  parts  in  opposition  ;  some  vehemently  denouncing  sutures 
and  others  as  warmly  defending  them.  Some  theorists  have  advised 
tying  the  hair  together,  from  opposite  sides,  to  keep  the  edges  approx- 
imated ;  I  call  them  theorists,  because  I  have  never  seen  a  knot  tied  in 
the  hair  that  could  be  made  to  hold.  The  experience  of  the  late  war 
where  thousands  of  cases  were  treated,  and  my  own  personal  experi- 
ence, which  has  not  been  small,  convinces  me  that  metalic  sutures  are 
not  only  borne  well,  but  that  they  are  indispensable  to  success,  par- 
ticularly in  securing  early  and  prompt  union.  When  adhesive  strips 
alone  are  used,  the  edges  of  the  wound  become  inverted,  the  cicatrix 
is  unavoidably  unsightly,  and  the  growth  of  the  hair  irritates  the  raw 
surfaces  to  such  an  extent  that  union  is  not  only  delayed,  but  suppur- 
ation or  erysipelas  is  almost  certain  to  be  induced.  The  sutures  must 
not  be  so  close  as  to  interfere  with  the  discharges,  (say  from  an  inch 
to  an  inch  and  a  half  apart,)  the  interspaces  to  be  supported  by  adhes- 
ive strips. 

The  remedies  indicated  are  as  in  wounds  in  general,  with  a  prefer- 
ence for  Calendula  on  account  of  its  action  in  suppressing  the  pyogen- 
etic  tendency.  At  the  first  symptoms  of  pus,  the  wound  must  be 
opened  sufficiently  to  allow  it  to  escape,  or  if  it  is  at  a  distance  from 
the  line  of  the  wound,  a  small  incision  mu3t  be  made. 

In  some  few  cases  the  scalp  has  been  completely  torn  off,  and  thd 
arch  of  the  cranium  exposed.  In  none  of  them  in  my  practice,  or  in 
that  of  our  surgeons  during  the  war,  did  a  failure  to  cure  result. 
Granulations  sprang  up  around  the  edges,  from  the  small  islands  of 
tissue  remaining  at  other  points,  or  from  the  pericranium  itself,  and 
in  most  instances  cicatrization  went  on  to  completion.  In  one  or  two 
instances  the  attempt  was  abortive,  but  cell-grafting  soon  set  things 
moving  on  again.  In  all  cases  of  cell-grafting  great  assistance  was 
afforded  by  the  use  of  the  constant  mild  galvanic  current,  as  laid 
down  in  the  chapter  on  ulcers  {Surg.  Iherap.)  which  I  will  transcribe 
here  for  the  benefit  of  those  who  have  not  access  to  the  other  volume. 

Cut  a  piece  of  silver  foil  to  the  size  and  shape  of  the  denuded  por- 
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tion.  Attach  a  copper  wire  to  this  six  or  seven  inches  long,  to  the 
opposite  extremity  of  which  attach  a  piece  of  sheet  zinc  as  large  as  the 
silver  plate,  or  at  least  more  than  half  as  large.  Attach  these  metallic 
disks  to  the  parts  by  adhesive  plaster,  silver  to  the  sore,  and  the  zinc 
to  the  integument,  interposing  a  piece  of  kid  or  buckskin  soaked  in 
vinegar  between  the  zinc  and  the  skin.  If  the  denuded  surface  is 
larger  than  a  silver  dollar  I  am  of  the  opinion  an  effort  should  be 
made  to  heal  a  portion  at  a  time ;  so  that  the  silver  plate  should  not 
exceed  these  dimensions.  The  leather  should  be  wet  with  the  vinegar 
as  often  as  it  becomes  dry. 

WOUNDS  OF  ARTERIES. 

It  has  already  been  remarked  that  few  wounds  of  the  arteries 
of  the  scalp  will  require  ligation,  or  any  measure  to  arrest  haemor- 
rhage other  than  ordinary  bandaging.  While  this  is  strictly  true 
as  regards  the  arteries  of  the  vertex,  and  perhaps  a  large  por- 
tion of  the  occipital  region,  yet  on  the  sides  of  the  skull,  and  some 
other  points,  are  found  vessels  too  large  to  warrant  any  trifling,  or 
waiting  for  spontaneous  arrest.  The  vessels  that  are  particularly 
liable  to  furnish  dangerous,  or  at  least  troublesome  bleeding,  are  the 
occipital,  the  three  branches  of  the  temporal,  and  the  superior  orbital. 
Under  exceptional  circumstances,  other  vessels  may  attain  a  magni- 
lude  sufficient  to  call  for  mechanical  treatment  when  wounded,  but 
in  most  instances  simple  exposure  to  the  air,  or  the  compression 
exerted  by  the  dressings  will  be  all  sufficient.  The  rule  should  be, 
however,  that  haemorrhage  with  the  characteristic  arterial  jetting, 
demands  radical  treatment. 

The  occipital  artery,  is  given  off  from  the  external  carotid,  immedi- 
ately opposite  the  origin  of  the  facial,  and  passes  upwards  and  back- 
wards, under  the  digestive  and  sterno-mastoid,  piercing  the  trapezius 
Immediately  below  its  insertion  into  the  curved  line  of  the  occipital 
bone,  taking  an  exceedingly  tortuous  course,  and  giving  off  numerous 
branches,  being  distributed  over  the  posterior  portion  of  the  scalp  par- 
ticularly. Unless  wounded  low  down,  it  can  rarely  furnish  blood, 
enough  to  cause  uneasiness,  but  under  other  circumstances,  it  may 
place  the  life  of  the  patient  in  jeopardy.  Immediately  after  its  exit 
through  the  trapezius,  it  divides  into  two  branches,  and  the  common 
trunk  thus  made  is  the  point  of  election  for  the  application  of  a  liga- 
ture, or  an  accupressure  pin.  When  the  division  is  above  this,  in  one 
of  the  branches,  by  making  pressure  with  the  finger  at  the  point  of 
haemorrhage,  the  vessel  will  enlarge  and  pulsate  sufficient  to  make  its 
detection  easy.  When  this  cannot  be  done,  either  from  swelling  or 
otherwise,  the  line  of  the  vessel  may  be  traced  with  sufficient  accu- 
racy, by  drawing  a  line  continuous  with  the  posterior  border  of  the 
sterno-cleido  mastoid,  for  one  inch  above  its  attachment. 

Should  the  wound  be  in  the  common  trunk,  and  the  vessel  com- 
pletely divided,  there  will  be  retraction  of  the  lower  portion  under  the 
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trapezius,  and  the  vessel  must  be  sought  either  at  its  point  of  origin, 
viz.,  the  first  posterior  branch  of  the  external  carotid,  immediately 
after  its  division  from  the  common  trunk,  or  under  the  sterno-mastoid, 
at  about  the  centre  of  the  muscle.  The  vessel  being  wounded  in  this 
locality,  the  haemorrhage  will  be  under  the  trapezius,  the  clot  extend- 
ing down  the  back  for  some  distance. 

The  temporal  artery,  is  the  continuation  upwards  of  the  external 
carotid,  passing  upwards  immediately  in  front  of  the  ear,  but  cannot 
be  easily  reached  until  after  it  has  passed  above  the  zygomatic  arch. 
It  can  readily  be  felt,  unless  there  has  been  great  loss  of  blood.  After 
leaving  the  zygoma,  it  immediately  divides  into  two  large  branches, 
given  off  nearly  at  right  angles,  but  which  soon  curve  upwards,  and 
are  distributed,  after  many  subdivision,  to  the  forehead,  vertex,  and 
temporal  region.  If  the  bleeding  orifice  cannot  be  found  in  the 
wound,  ligature,  or  the  accupressure  pin,  must  be  applied  on  the 
main  trunk,  immediately  in  front  of  the  tragus  of  the  ear.  As  a 
rule,  however,  it  will  be  found  a  very  formidable  operation  to  attempt 
ligation  of  the  vessel  below  the  tragus  of  the  ear,  and  I  am  not  aware 
that  it  has  been  attempted,  at  least  it  is  not  of  such  common  occur- 
rence as  to  find  its  way  into  our  text-books.  In  applying  the  ligature 
as  above,  care  must  be  taken  to  avoid  the  auriculo-temporal  nerve, 
on  the  portia  dura,  and  for  this  reason,  as  Skey  says  (Operat.  Surg., 
p.  245),  it  should  be  fully  exposed  before  a  ligature  is  passed.  I  will 
add,  also,  that  for  the  same  reason,  accupressure  should  not  be 
attempted. 

The  superior  orbital  is  a  branch  of  the  ophthalmic,  which  is  in  turn 
an  important  branch  of  the  internal  carotid.  It  passes  out,  about  the 
centre  of  the  supercilliary  ridge,  from  beneath  the  orbicularis  palpe- 
brarum, and  will  rarely  afford  dangerous  haemorrhage.  When  the 
bleeding  is  free,  and  not  perfectly  controlled  by  pressure,  it  may  be 
taken  up,  and  secured  by  an  accupressure  pin,  but  the  danger  of 
including  the  supra-orbital  nerve  in  the  compression  will  make  this 
last  a  very  undesirable  procedure. 

It  is  possible  that  minor  vessels  may,  in  exceptional  cases,  cause 
dangerous  bleeding  when  divided  or  wounded,  but  my  experience 
does  not  furnish  any  such,  nor  am  I  able  to  find  any  in  our  text-books. 

II.     OF  THE  SKULL. 

The  injuries  inflicted  on  the  skull  are  contusions  and  fractures,  and 
are  of  sufficient  magnitude  and  importance  to  have  enjoyed  the  espec- 
ial study  of  the  most  eminent  surgical  writers.  In  a  work  of  this 
character  it  is  impossible  to  devote  the  space  necessary  to  the  consid- 
eration of  a  subject  of  such  importance,  and  we  must  rest  content 
with  a  presentation  of  the  most  salient  and  practical  features,  refering 
those  who  desire  an  exhaustive  treatise  to  the  works  of  Guthrie, 
Pott,  Acercrombie,  and  others. 


214  SURGICAL   EMERGENCIES. 


CONTUSIONS. 


The  skull  is  exceedingly  tolerant  of  severe  injury,  but  in  certain 
cases  slight  accidents  will  be  followed  by  the  most  extensive  and  for- 
midable morbid  action.  Much  will  depend,  as  a  matter  of  course,  on 
the  bodily  condition  of  the  sufferer,  any  dyscrasia,  cachexia,  or  not- 
able departure  from  the  standard  of  health,  predisposing  to  more  or 
less  extensive  morbid  action.  Syphilitics,  those  who  have  been  mer- 
curialized, or  have  been  subjected  to  influences  affecting  the  bones 
particularly,  are  peculiarly  liable  to  secondary  chronic  difficulties,  the 
nature  and  extent  of  which  are  dependant  upon  the  particular  form  of 
dyscrasia  present. 

Contusions  of  the  skull  may  be  inflicted,  and  of  a  severe  form  and 
degree,  with  little  or  no  evidence  of  injury  in  the  scalp,  the  force 
being  usually  a  glancing  blow,  or  made  by  a  broad  flat  body.  The 
lesion  may  extend  through  both  tables,  be  confined  to  but  one,  or  even 
to  the  diploe  alone.  The  consequences  may  be  considered  under  two 
heads,  immediate  and  remote,  the  former  being  of  an  acute  character, 
the  latter  essentially  chronic. 

The  immediate  consequences  are  similar,  in  all  respects  to  contusion 
of  bone  as  laid  down  in  the  preceding  chapter,  with  a  possible  incom- 
plete fracture  of  one  or  both  tables.  Such  fractures  are  usually  stell- 
ate, when  confined  to  the  outer  table,  and  cannot  be  diagnosticated 
during  life ;  when  the  inner  table  is  involved,  an5  form  of  fracture 
may  exist,  probably  what  might  by  appropriately  called  comminuted, 
being  the  most  frequent. 

The  frequency  with  which  fracture  of  the  inner  plate  occurs,  without 
perceptible  injury  to  the  outer  table,  is  remarkable,  but  is  explained 
by  the  exceedingly  brittle  character  of  the  structure,  whence  its  syno- 
nym "vitreous  table — and  the  transmission  of  the  force  «*s  in  fracture 
by  contra  coup.  An  accident  of  this  character  is  not  readily  recognized, 
the  symptoms  being  so  much  mixed  up  with  those  of  compression  and 
concussion  [vide  burg.  Therap.),  but  the  history  of  the  case,  and  the 
fact  that  symptoms  of  compression  come  on  at  once,  with  no  depres- 
sion of  the  external  table,  and  with  more  rapidity  than  would  occur 
from  effusion,  may  serve  to  throw  some  light  on  the  case.  When  1  he 
fragment  displaced  is  of  some  size,  compression  is  soon,  in  fact  imme- 
diately pronounced ;  but  when  it  is  small,  perhaps  only  small  spiculae 
or  fragments,  the  symptoms  will  more  closely  resemble  irritation,  con- 
cussion or  contusion  of  the  brain.  When  speaking  of  injuries  of  the 
brain,  in  the  next  section,  this  will  be  returned  to,  but  at  this  time  it 
can  only  be  observed  that  the  detection  of  the  accident  can  only  be 
secured  by  an  intelligent  consideration  of  the  causes,  and  the  rapidity 
with  which  symptoms  of  cerebral  lesion  come  on. 

The  diplm  may  become  inflamed,  and  proceed  to  suppurate  as  a  pri- 
mary consequence  of  contusion  of  the  calvarium.  The  word  primary  is 
used  to  indicate  a  condition  due  to  the  injury  directly,  and  not 
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dependant  upon  constitutional  causes;  it  has  no  reference,  in  this 
instance,  to  the  time  elapsing  since  the  infliction  of  injury.  The  con- 
dition is  uniformly  considered  one  of  exceeding  gravity,  threatening 
extension  of  the  inflammatory  process  to  the  meninges  and  the  brain, 
with  particular  danger  of  purulent  absorption.  Having  never  had  the 
privilege  of  meeting  this  complication  in  my  practice,  I  shall  quote 
the  semeiology  and  description  from  the  article  on  Injuries  of  the 
Head,  by  Dr.  Prescott  Hkwett,  (Holme's  tiyst.  of  Surg.,  II,  p. 
249). 

"The  patient  having  recovered  from  the  immediate  effects  of  the 
injury,  may  for  a  time  appear  to  be  in  perfect  health ;  and  thus  mat- 
ters generally  go  on  for  a  fortnight  or  three  weeks,  when  a  change, 
slight  at  first,  takes  place.  When  there  is  a  wound,  it  loses  its  healthy 
aspect,  and  this  is  accompanied  by  feverishness  and  pain  in  the  head ; 
then  follows  a  spontaneous  secession  of  the  periosteum;  and  the  bone, 
if  denuded,  becomes  dry  and  discolored.  Such  are  the  first  indications 
of  mischief;  and  now,  should  the  inflammation  spread  from  the  inter- 
nal table  of  the  bone  to  the  dura  mater,  this  membrane  secedes  from 
the  affected  bone,  and  its  outer  surface  is  covered  with  lymph  or  pus. 
Thus  far  the  mischief  is  circumscribed;  but  when  the  inflamma- 
tion reaches  the  parietal  arachnoid,  it  spreads  more  or  less  over  the 
free  surface  of  this  membrane,  and  soon  involves  the  visceral  layer 
of  the  arachnoid,  the  pia. mater,  and  the  corresponding  surface  of  the 
brain.  Meanwhile  the  symptoms  become  more  and  more  marked — 
increased  feverishness,  repeated  rigors,  intense  pain  in  the  head, 
sickness,  drowsiness,  occasional  wandering,  coma,  and  sometimes  par. 
alysis." 

These  symptoms  particularly  refer  to  suppuration  occurring  when 
the  inner  table  has  given  way,  the  dura  mater  is  likewise  destroyed, 
and  the  pus  is  extensively  diffused  over  the  arachnoid.  These  are 
-cases  in  which  the  arachnoid  becomes  adherent  to  the  dura  mater, 
or  the  layers  of  the  arachnoid  to  each  other,  by  plastic  exudation, 
and  the  pus  is  thereby  confined  within  definite  limits,  giving  all  the 
indications  of  circumscribed  abscess.  We  recognize  this  condition  by 
the  prominence  of  brain  symptoms,  and  more  particularly  when  hem- 
iplegia is  developed.  When  the  condition  can  be  otherwise  made  out, 
in  place  of  cerebral  conditions  there  is  pyaemia,  the  presumption  is 
that  the  pus  is  confined  in  the  diploe,  and  has  not  come  into  contact 
with  the  dura  mater,  the  inner  table  remaining  intact.  It  is  import- 
ant to  recognize  this,  if  possible,  as  much  of  the  success  of  treatment, 
particularly  instrumental,  depends  upon  the  fact  whether  the  dura 
mater  has  given  way  or  not. 

Injuries  to  the  outer  table  are  followed  by  symptoms  and  conditions 
exactly  similar  to  contusions  of  other  bones,  and  apart  from  the  stell- 
ate fracture,  and  possible  destruction  of  the  periosteum,  need  not 
occasion  any  anticipation  of  future  trouble  apart  from  anv  constitu- 
tional disturbance  of  a  chronic  character.  It  must  be  borne  in  mind, 
^however,  that  contusionof  the  outer  table  will,  in  most  instances,  at 
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least  those  severe  enough  to  be  brought  to  the  notice  of  the  surgeon, 
be  associated  with  some  lesion  of  the  diploe,  internal  table  or  encepha- 
lon;  while  fracture  of  the  internal  table,  and  suppurative  inflamma- 
tion of  the  diploe  may  readily  occur  without  appreciable  injury  to  the 
outer  table. 

In  the  treatment  of  these  primary  conditions,  Arnica  must  always 
take  first  rank  ;  it  alone,  used  either  topically,  internally,  or  both  com- 
bined, will  in  the  majority  of  instances  remove  all  symptoms  in  the 
abscence  of  dyscrasia.  In  the  latter  case,  as  a  matter  of  course,  spec- 
ial indications  will  arise,  which  it  is  impossible  to  particularize. 
Should  there  be  fracture  of  the  internal  table,  with  depression  uncom- 
plicated by  splintering  or  complete  detachment  of  the  fragment* 
Arnica  will  have  a  tendency  to  raise  the  fragment  by  a  restoration  of 
the  elasticity  of  the  membranes,  lost  from  the  concussion.  Should 
relief  not  follow  in  reasonable  time,  say  in  twelve  or  fourteen  hours* 
the  presumption  amounts  almost  to  a  certainty,  that  there  are  frag- 
ments driven  in  on  the  brain,  and  the  dura  mater  is  torn.  In  this' 
event  trephining  must  be  practiced,  the  depression  elevated,  and  loose 
fragments  removed. 

Suppuration  of  the  diploe  may  be  averted  by  Am.,  Bell.,  or  Merc* 
according  to  circumstances  and  special  indications,  which  cannot  be 
given  at  this  place,  as  the  indications  vary  with  each  case.  When  pus- 
has  once  formed,  however,  the  case  must  be  treated  as  one  of  pyaemia, 
erysipelas,  or  diffused  abscess.  It  would  seem  that  evacuation  should 
be  a  first  indication,  but  since  the  time  of  Pott  the  results  of  this 
practice  have  always  been  disastrous.  It  is  supposed  that  the  cases- 
seen  by  this  celebrated  surgeon,  were  circumscribed  abscess,  or  at 
least  those  in  which  the  internal  table  was  intact  without  destruction 
of  the  dura  mater.  At  all  events,  whether  from  an  unfortunate  selec- 
tion of  cases,  failure  to  recognize  the  state  of  affairs  before  the  men- 
inges became  implicated,  or  some  extensive  pyemic  modification  had 
arisen,  certain  it  is  that  all  applications  of  the  trephine  have  been  fol- 
lowed by  death  of  the  patient.  Accordingly  the  operation  has  been 
almost  completely  abandoned,  and  we  must  trust  entirely  to  medi- 
cinal and  conservative  treatment. 

The  secondary  or  remote  covsequences  are  many  and  interesting.  They 
are  uniformly  developed  as  some  chronic  disease,  either  in  the  nature 
of  an  hyperostosis,  without  actual  morbid  action  or  deterioration  of 
the  tissue  ;  development  of  bone  tumors  of  various  kinds ;  caries ;  or 
necrosis.  In  fracture  of  the  vitreous  table  it  may  occur  that  the  rep- 
arative process  may  cause  an  unusual  amount  of  provisional  callus, 
which  remains  as  definitive,  and  an  enostosis  is  produced.  I  am  of 
the  opinion  that  this  is  the  method  of  development  of  this  form  of 
tumor  in  very  many  instances.  At  other  times  the  whole,  or  a  large 
portion  of  the  skull,  will  become  uniformly  thickened.  One  case  is 
mentioned  by  Mr.  Hewett  (loc  cit)  in  which  the  bones  attained  a 
thickness  of  eleven  lines.    In  other  cases  necrosis  or  caries  will  be- 
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developed  either  from  purely  constitutional  causes,  or  the  exten- 
sive disorganization  of  the  periosteum.  Hbwbtt  refers  to  cases  in 
which,  as  in  that  of  Morris,  "the  disease  attacked  both  tables  of  the 
whole  of  the  calvaria,  and  extended  even  as  far  as  the  foramen  mag- 
num." He  also  states  that  the  case  of  Saviard  twis  the  most  extraor- 
dinary. In  this  case,  two  years  after  a  blow  on  the  head,  the  whole 
skull-cap  came  bodily  away." 

The  treatment  does  not  differ  from  that  indicated  in  the  same  condi- 
tions from  other  causes. 

Caries  indicates  a  constitutional  vice,  and  must  be  treated  accord- 
ingly (  Vide  Surg.  Therap). 

Necrosis  may  be  of  purely  local  origin,  and  maintained  by  disorders 
of  local  nutrition.  All  dead  particles  must  be  removed  as  they 
become  loosened,  and  free  exit  for  pus  and  detritus  be  provided. 
Treatment  must  be  instituted  to  limit  the  extension  of  the  morbid 
action,  as  laid  down  in  another  place  (Surg.  Therap). 

Tumors  are  to  be  treated  precisely  as  tumors  in  other  situations,  or 
from  other  causes.  It  is  manifest,  however,  that  enostosis  must 
demand  early  removal,  as  its  continuance  must  keep  up  much  irrita- 
tion of  the  brain,  and  may  even  result  in  suppuration  and  death.  In 
one  case  the  results  were  so  eminently  satisfactory,  that  I  should 
not  hesitate  to  resort  to  the  same  treatment  in  any  future  case.  Some 
months  after  the  reception  of  a  violent  blow  on  the  head,  in  the  right 
temporal  region,  a  man  commenced  to  complain  of  paroxysms  of 
intense  pain,  with  subsequent  loss  of  consciousness.  The  paroxysm 
would  last  for  a  day  or  two;  the  pain  continuing  for  twenty-four- 
hours  before  unconsciousness  came  on.  The  attacks  were  at  first  at 
intervals  of  two  or  three  months,  and  were  supposed  to  be  due  to 
periodic  accessions  of  growth  of  a  recognized  tumor.  The  intervals 
gradually  became  shorter,  and  the  suffering  were  correspondingly 
increased  in  intensity.  He  finally  was  completely  broken-down  and 
took  to  his  bed.  After  much  urging,  an  operation  was  consented  to  ; 
a  trephine  applied  over  the  painful  spot,  and  a  tumor  the  size  of  a 
cherry  removed  in  the  ring  of  bone.  The  dura  mater  was  not  perfor- 
ated; it  was  thickened  and  softened.  The  whole  aspect  of  the  ease 
at  once  changed,  and  during  the  five  years  that  he  was  more  or  less 
under  observation,  no  return  of  the  paroxysm  occurred,  and  he 
appeared  to  be  in  perfect  health. 

FRACTURE  OF  THE  SKULL. 

For  convenience  of  description  simply,  it  has  been  thought  better 
to  divide  this  topic  in  imitation  of  the  article  in  Holmes'  Surgery » 
viz.,  into  fractures  of  the  vault  of  the  cranium,  and  those  of  the  base. 

Fractures  of  the  cranial  vault  are  usually  from  direct  violence,  with 
an  occasional  instance  of  fracture  from  transmitted  force.  There  are 
a  few  instances  in  which  a  blow  has  been  received  on  the  parietal  bone 
on  one  side,  and  fracture  has  occurred  on  the  opposite  side  of  the: 


"218  SURGICAL   EMERGENCIES. 

head.  There  is  always  a  doubt,  in  such  cases,  whether  the  fracture 
was  produced  centra  coup,  or  the  patient  in  falling  struck  on  that  side. 
That  the  former  is  a  possible  occurrence, there  can  be  no  doubt ;  that 
it  is  at  all  frequent,  is  certainly  problematical. 

However  produced,  the  fracture  may  be  of  any  variety,  with  or 
without  displacement,  simple,  comminuted,  or  compound,  or  a  simple 
fissure  or  separation  of  the  sutures. 

Fissures  are  not  necessarily  confined  to  the  point  of  injury ;  they 
may  be  a  simple  separation  of  the  sutures,  particularly  in  young  sub- 
jects, without  an  actual  fracture  at  all.  At  other  times  there  will  be 
a  stellate,  incomplete  fracture  at  the  point  receiving  the  blow,  the 
fissure  extending,  to  any  extent,  on  either  side.  There  are  numerous 
instances  of  such  a  lesion  extending  through  both  tables,  involving 
the  whole  arch,  and  reaching  to  the  base  of  the  skull.. 

Comminuted  fractures  are  usually  much  less  extensive,  representing 
a  more  concentrated  blow,  and  are  mostly  confined  to  the  point  of 
injury.  It  is  not  unusual  to  find  extensive  fissure  coexistant  with 
comminution,  but  during  life  it  is  impossible  to  determine  this, unless 
the  separation  is  so  complete,  on  all  sides  and  angles,  that  some  mobil- 
ity is  present. 

Compound  fracture  is  the  common  type,  as  a  wound  of  some  kind  is 
nearly  always  present  leading  down  directly  to  the  fracture.  In  such 
cases  the  fracture  will  usually  be  found  directly  at  the  point  of  injury; 
while  in  other  cases,  without  a  wound,  while  the  principal  lesion  is  at 
the  point  receiving  the  blow,  it  may  extend  far  beyond  these  limits. 
In  short,  the  greater  the  concentration  and  force  of  the  injury,  that 
is  the  greater  the  force  with  a  small  surface  inflicting  the  injury  (as 
the  corner  of  a  brick,  musket-ball,  or  sharp  body),  the  smaller  the 
extent  of  the  fracture,  the  greater  the  injury  to  the  bones,  and  the 
greater  certainty  of  a  wound  in  the  integument. 

Whatever  the  variety,  it  may  be  limited  to  the  external  table,  or  the 
internal ;  in  the  large  majority  of  cases,  however,  both  tables  will  suf- 
fer. The  nature  of  the  accident  will  be  an  important  consideration, 
some  forms  inevitably  fracturing  both  plates,  while  others  injure  one 
or  the  other  according  to  circumstances.  Blows  with  cutting  instru- 
ments, as  swords,  hatchets,  axes,  etc.,  or  those  which  perforate  the 
skull,  as  musket- shot,  must  fracture  both  tables,  but  not  necessarily 
to  the  same  extent.  I  think  most  cases,  certainly  so  in  gun-shot  acci- 
dents, the  external  table  will  sustain  the  least  extensive  injury,  the 
velocity  of  the  missile  being  materially  lessened  in  its  passage  through 
the  dense  outer  plate.  In  cases  in  which  the  force  is  directed  from 
within  outwards,  as  in  shot  wounds  through  the  mouth,  as  in  cases  of 
attempted  suicide,  or  through  the  orbit,  the  inner  table  may  exhibit 
a  slight  injury,  as  far  as  extent  is  concerned,  while  the  outer  will  be 
extensively  shattered.  On  the  other  hand,  a  blow  with  a  broad  flat 
surface,  as  a  board,  or  in  falling  on  the  head  on  the  smooth  ground 
or  pavement,  the  external  table  may  escape  any  lesion,  while  the 
.inner  will  be  extensively  fractured. 
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A  fracture,  of  either  table,  may  exhibit  displacement  of  the  frag- 
ment, or  not ;  the  displacement  also  may  be  outwards  or  inwards,  of 
either  table  alone,  or  both  tables.  The  outward  displacement  is  quite 
infrequent,  particularly  in  civil  practice.  In  the  army,  sabre  wounds 
occasionally  raise  a  portion  of  skull  in  the  flap,  or  gun-shot  injuries 
through  the  mouth  or  by  a  glancing  shot.  In  civil  practice  attempts 
at  suicide  frequently  show  outward  displacement,  as  when  the  shot 
enters  the  mouth  or  orbit ;  also  when  a  shot  traverses  the  head,  the 
pointof  entrance  maybe  a  simple  perforation, or  depression, the  point 
of  exit  showing  an  outward  displacement.  Hatchet  wounds,  wounds 
from  cutting  tools  falling  from  a  height ,  frequently  produce  outward 
displacement,  but  the  occurrence  is  so  rare  as  compared  with  depres- 
sion, that  they  may  De  noted  as  exceptions  to  the  rule. 

Either  table  may  be  driven  in,  or  both  ;  in  the  majority  of  instances 
the  whole  thickness  of  cranium  will  be  implicated,  the  outer  table 
depressed  and  the  inner  splintered.  The  degree  of  injury  sustained 
by  the  vitreous  plate  can  be  approximated  by  consideration  of  the 
region.  Thus  over  the  frontal  sinuses  there  may  be  much  depression 
with  no  injury  to  the  deeper  parts. 

There  is  much  variety  in  the  displacement,  the  prognosis  and  treat- 
ment depending  very  much  on  the  actual  condition  of  the  parts. 
Thus  the  fragment  may  be  entirely  detached,  and  lying  loosely  on  the 
dura-mater ;  the  fragment  may  be  attached  at  both  sides,  and  com- 
pletely fractured  in  the  centre,  so  that  it  bends  down  like  the  leaves 
of  an  open  book.  The  more  constant  form,  however,  is  when  the  bone 
is  broken  into  several  fragments,  more  or  less  triangular  in  shape, 
with  t  e  points  driven  down  and  wedged  together.  In  cases  in  which 
the  fragments  are  free  and  unattached,  unless  some  associate  lesion  is 
inflicted  on  the  brain,  the  indications  for  treatment  are  few  and 
simple,  and  the  prognosis  good.  When  the  depression  is  fixed,  the 
fragments  wedged  closely  together,  it  is  very  rarely  that  recovery  can 
be  secured  without  resort  to  operative  measures.  On  the  other  hand, 
as  will  appear  shortly,  a  considerable  depression,  with  much  immobil- 
ity of  the  fragments,  can  frequently  be  reduced  without  resort  to 
instrumental  measures. 

The  symptoms  of  cranial  fractures,  of  the  vault,  are  not  at  all  times 
pathognomonic,  but  when  pronounced  are  of  a  nature  to  forbid  errors 
in  diagnosis.  In  the  large  majority  of  cases  occurring  in  civil  life, 
symptoms  of  contusion  will  predominate,  and  the  evidences  of  frac- 
ture will  be  so  obscure  that  the  most  experienced  will  frequently  hes- 
itate long  before  pronouncing  a  positive  opinion.  The  two  chief  con- 
siderations will  be,  the  location  and  the  extent  of  the  injury. 

Injuries  to  the  temporal  region,  or  other  parts  of  the  skull  where 
there  is  a  covering  of  powerful  muscles,  will  greatly  obscure  signs  of 
fracture.  I  have  seen  two  instances  in  which  the  surgeon  in  attend- 
ance has  mistaken  wounds  of  the  temporal  muscle  for  depressed  cran- 
ial fracture ;  and  one  in  which  the  dense  temporal  fascia  was  mis- 
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taken  for  the  bone,  and  the  existance  of  fracture  denied,  when  subse- 
quent events  revealed  extensive  injury  to  the  bones.  Such  an  error 
could  only  be  made  in  injuries  of  the  temporal  region,  the  remainder 
of  the  cranial  vault  being  practically  subcutaneous ;  at  least  such 
would  be  the  case  if  inspection  were  made  a  short  time  after  the 
reception  of  injury.  In  a  little  time,  the  swelling  and  ecchymosis  will 
render  the  diagnosis  somewhat  obscure.  Under  favorable  circum- 
stances, where  the  bones  can  be  distinctly  felt,  extensive  fissure,  or 
any  form  of  fracture  with  displacement,  should  be  readily  determined;, 
and  if  the  integument  is  wounded  there  should  be  no  particular  diffi- 
culty in  establishing  a  diagnosis,  at  least  as  far  as  the  external  table 
is  concerned.  And  right  here  comes  in  a  question  of  much  impor- 
tance, and  one  that  I  am  unable  to  answer  from  personal  experience. 
Which  table  of  the  skull  is  broken  with  greater  frequency  V  The  com- 
piler of  the  Med.  and  Surg.  Hist,  of  the  War  (Surg.  Vol.,  pt.  I,  p.  140) 
says  that  one  hundred  and  thirty-eight  cases  of  "alleged  "  fractures 
of  the  outer  table  alone  were  reported,  but  he  is  "disinclined  to  admit 
that  the  outer  table  of  the  skull  is  ever  fractured  in  the  adult  without 
injury  to  the  inner  table,  either  by  projectiles  of  war  or  any  other 
external  violence,"  except  from  blows  on  the  supercilliary  ridges 
zygoma,  occipital  protuberance.  The  question  is  still  far  from  being 
settled,  but  the  presumption  is  that  our  author  is  right,  as  will- 
appear  shortly.  The  prevailing  opinion  has  always  been,  that  fracture 
of  the  inner  table  was  due  to  its  greater  brittleness,  and  that  opinion 
has  been  expressed  in  a  former  paragraph.  Unquestionably  the  struc- 
ture of  this  plate  has  much  to  do  with  the  frequency  of  fracture ;  but 
the  actual  tact  seems  to  be  as  stated  by  Teevan  (Brit,  and  For.  Med* 
Gkir.  Rev.  xxxvi,  p.  189,  and  I.  c,  p.  157),  "That  fracture  always  com- 
mences in  the  line  of  extension,  not  that  of  compression.1''  Thus  when  force 
is  applied  to  a  body,  as  a  stick,  the  point  of  compression  is  rendered 
more  dense  by  a  crowding  together  of  the  particles ;  separation  com- 
mences on  the  opposite  side,  or  the  side  of  extension.  Should  the  force 
be  long-applied,  or  violent,  complete  fracture  will  occur ;  but  when  of 
brief  duration,  but  one  side  will  give  way,  and  that  opposite  the  seat 
of  pressure.  Dr.  Otis  (loc  cit,  p.  158)  gives  the  result  of  numberless 
experiments  on  the  skull,  in  which  he  had  never  experienced  diffi- 
culty in  producing  a  fracture  of  the  inner  table  by  blows  upon  the 
outer,  or  the  outer  by  blows  upon  the  inner.  We  must  conclude,, 
therefore,  that  in  injuries  of  the  skull,  from  without,  when  one  table 
alone  gives  way,  it  will  be  the  inner;  when  from  within ,  the  outer 
table  will  yield. 

Symptoms  of  cerebral  injury  are  present,  as  a  matter  of  course,  in 
cases  of  fracture  with  displacement,  but  are  oftener  confusing  than 
otherwise.  It  is  almost  impossible  to  differentiate  between  compres- 
sion from  depressed  fracture  of  the  inner  table,  and  from  effusion^ 
Perhaps  the  rapidity  with  which  such  symptoms  come  on  after  injury 
may  serve  to  differentiate,  but  it  would  be  a  very  uncertain  giiide. 
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Attention  nrnst  be  given  to  the  nature  and  degree  of  the  injury,  and 
the  region.  Thus  when  there  are  no  signs  of  fracture  whatever,  but 
compression  is  established  slowly,  if  the  blow  was  received  in  a 
region,  as  the  temporal  or  parietal— where  an  artery  of  size  might  be 
torn,  as  the  meningeal — we  may  assume  that  haemorrhage  is  at  the 
bottom  of  the  mischief.  Under  other  circumstances,  when  no  artery 
of  size  is  in  the  neighborhood,  and  no  signs  of  fracture  in  the  external 
table,  compression  coming  on  rapidly  will  indicate  fracture  of  the 
inner  table.  Difficult  as  it  will  be  found  to  determine  with  accuracy 
the  existence  of  depression  of  the  inner  table,  when  irritation  of  the 
brain  is  developed,  it  is  almost  impossible  to  decide  whether  it  is 
due  to  laceration,  or  impaction  of  splinters  from  the  vitreous  plate. 
The  evidence  is  altogether  presumptive.  The  persistance  of  the 
symptoms,  and  the  nature  and  location  of  the  accident,  will  aid  some- 
what, in  forming  a  diagnosis,  but  under  the  most  favorable  circum- 
stances much  doubt  hangs  about  the  case,  and  the  most  experienced 
will  often  be  led  into  error. 

The  prognosis  of  fractures  of  the  vault  depends  upon  many  circum- 
stances. First  the  location  of  the  fracture.  It  has  been  found  that 
fractures  of  the  lateral  and  occipital  portions  of  the  skull,  are  more 
fatal  than  similar  accidents  to  the  vertex  or  frontal  region.  This  is 
partly  owing  to  the  danger  of  inter-cranial  haemorrhage,  the  vessels 
in  these  regions  being  large,  and  readily  injured.  Thus  of  sixty- four 
fractures  reported  during  the  war,  the  ratio  of  mortality  was  as  fol- 
lows: 

Frontal  bone,  or  region,  22  cases ;   10  deaths ;  Eatio  47.6 
Parietal     "      "       "       33      "       15       "  "     48.4 

Temporal  "      "        "         7    "         6       "  "     85.7 

Occipital    "      "       "         2     "         2       "  "    100. 

The  extent  of  the  injury,  both  as  to  the  bones  and  the  cranial  con- 
tents, is  next  in  order.  Fractures  that  are  very  extensive,  expose  the 
patient  to  extraordinary  danger  from  pyaemia,  caries,  or  necrosis. 
When  the  dura-mater  is  wounded,  hernia  cerebri,  abscess  of  the 
brain,  etc.,  are  more  frequent.  When  fragments  are  driven  into  the 
brain  substance,  abscess  is  to  be  feared.  Severe  concussion  or  com- 
pression, seriously  complicates  the  case ;  and  so  through  the  whole 
list  of  casualties.  In  brief,  the  prognosis  is  good,  in  proportion  as 
the  fracture  is  simple ;  no  displacement  of  the  fragments ;  abscence 
of  impaction  when  displacement  occurs;  cerebral  injury  slight; 
abscence  of  intra  -  cranial  haemorrhage;  and  the  patient's  bodily 
health  is  good. 

The  results  of  fracture,  as  to  local  conditions  and  preservation  of 
life,  may  be  stated  as  follows  :  Formation  of  enostasis ;  necrosis  of 
fragments  of  the  skull ;  or  hypertrophy.  There  may  be  abscess  of  the 
brain ;  encephalitis,  or  protrusion  and  loss  of  brain  substance.  Epi- 
lepsy, tetanus,  hemiplegia,  aphasia,  and  other  symptoms  of  cerebral 
lesion  may  occur  as  remote  or  near  consequences.    Death  may  result 
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from  pyaemia,  erysipelas,  or  any  of  the  above  mentioned,  as  second- 
ary upon  the  lesion;  or  immediately,  from  compression,  concussion, 
or  other  serious  lesion. 

Treatment.— The  treatment  of  fractures  of  the  cranial  vault,  of  all 
varieties,  is  to  a  large  extent  to  be  conducted  on  the  expectant  plan,, 
and  in  very  many  eases  there  will  be  no  necessity  for  treatment  at  allv 
as  far  as  fracture  is  concerned,  unless  the  cerebral  lesion  is  of  suffi- 
cient gravity  or  prominence  to  direct  attention  to  it. 

Incised  fracture  demands  different  treatment  under  different  cir- 
cumstances. Thus  when  the  portion  of  bone  is  completely  detached 
from  the  cranium,  its  connection  severed  with  the  scalp,  and  extend- 
ing through  both  tables,  it  should  be  removed.  In  young  cases,  or  those 
in  which  the  loss  is  small  in  extent,  the  opening  will  ultimately  close 
up  by  ossifice  deposit,  or  a  fibrous  material,  as  in  the  case  of  trephin- 
ing. When,  on  the  other  hand,  the  attachment  to  the  scalp  is  contin- 
ued, or  there  is  some  connection  with  the  skull,  whether  osseous  or 
periosteal,  it  should  be  replaced,  and  union  will  usually  take  place. 
As  a  matter  of  fact,  little  injury  will  result  if  a  short  time  is  allowed 
before  condemning  the  fragment,  as  its  situation  allows  prompt 
removal  on  the  first  symptoms  of  necrosis,  or  evident  failure  to  unite 
is  assured.  It  has  occurred  that,  in  large  fragments,  a  portion  has 
united,  and  the  remainder  perished.  The  treatment  should  then  be 
conducted  as  in  cases  of  necrosis  from  other  causes ;  the  sequestrum 
should  not  be  disturbed  until  it  becomes  loosened.  Eemedies  men- 
tioned in  ''fractures  in  general,''''  should  not  be  forgotten,  they  having  a 
powerful  influence  in  promoting  union. 

Fissures,  or  other  forms  of  incomplete  fracture,  that  is  fractures 
without  displacement,  will  need  little  if  any  treatment.  When  the 
separation  of  the  bones  is  so  complete  that  there  is  mobility,  the  parts 
may  be  drawn  together,  and  retained  by  appropriate  bandaging, 
which  may  be  made  more  efficacious  by  moulded  paste-board  splints. 

Fractures  with  depression,  when  the  inner  or  both  tables  are  driven 
in,  demand  more  careful  and  particular  attention.  Depression  of  the 
external  table  over  the  frontal  sinuses,  the  zygoma,  or  the  occipital 
protuberance,  will  frequently  be  found  not  to  include  the  inner  table, 
owing  to  the  space  between  them,  and  unless  cerebral  symptoms  come 
on,  or  the  depression  is  so  great  that  serious  deformity  is  threatened, 
the  treatment  may  be  purely  expectant.  The  question  in  other 
cases  is,  shall  trephining  be  practiced  or  not  ?  It  is  almost  impossible 
to  answer  categorically,  as  circumstances  of  various  kinds  will  very 
materially  affect  the  indications.  Perhaps  it  would  be  safer  to  say 
"yts"  than  "no."  While  it  will  be  seen  that  a  large  number  of 
deaths  occur  after  the  application  of  the  trephine,  probably  as  many 
as  fifty  per  cent,  of  all  operated  on,  yet  the  fatal  result  is  worse  to  be 
attributed  to  the  nature  of  the  accident  calling  for  operation,  than 
the  operation  itself.  In  some  cases  it  is  delayed  inexcusably  on  that 
universal  plea  of  timid  ineficient  surgery,  "giving  the  patient  a 
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chance  to  rally  before  resorting  to  the  last  resource."  In  others,  the 
injury  is  necessarily  fatal,  and  any  treatment  would  be  futile.  In 
still  others,  happily  very  few,  unskilful  use  of  the  trephine  maybe 
credited  with  the  result. 

It  is  a  matter  of  the  first  importance  to  determine,  if  possible,  what 
cases  imperatively  demand  the  aid  of  operative  surgery,  but  it  will  be 
found  exceedingly  difficult  to  do  so.  It  may  be  stated  in  general 
terms  that  an  operation  is  demanded,  when  the  skull  is  driven  in  on 
the  brain,  and  the  fragments  impacted  so  that  they  are  immovable ; 
when  the  fragment  is  completely  detached,  and  driven  under  the 
skull  so  that  it  cannot  be  reached ;  when  the  inner  table  is  exten- 
sively splintered,  and  fragments  are  driven  in  on  the  brain ;  in  short, 
in  all  cases  in  which  there  is  compression  or  irritation  of  the  brain 
from  depressed  bone,  which  is  not  relieved  in  one  or  two  hours  by 
spontaneous  elevation. 

It  must  not  be  forgotten  that  there  are  very  many  instances,  where 
the  fragment  is  either  completely  detached,  or  movable,  in  which 
spontaneous  elevation  occurs,  from  the  elasticity  of  the  meningis  on 
which  it  rests.  Many  theories  have  been  offered  to  account  for  this 
occurrance,  the  most  plausible  being  that  the  dura  mater  has  been 
temporarily  "stunned  "  by  the  blow,  and  upon  restoration  of  its  tonic- 
ity, the  displacement  is  corrected.  Whatever  the  facts  may  be,  it  is 
certain  that  very  many  cases  of  depressed  fracture  are  thus  reduced 
without  the  interposition  of  the  surgeon  in  any  manner ;  many  more 
can  be  added,  from  the  use  of  Arnica.  It  must  not  be  understood 
that  this  is  the  case  in  impacted  fractures;  it  is  only  observed  when 
the  fractures  are  movable,  either  completely  detached  from  the  skull 
or  retaining  only  a  slight  attachment.  The  elevation  of  the  depres- 
sion will  not  always  induce  a  cure.  The  continuance  of  cerebral  symp- 
toms afterwards,  will  indicate,  very  often,  that  there  are  some  frag- 
ments of  the  inner  table  still  in  contact  with  or  imbeded  in  the  brain. 
The  trephine  must  then  be  applied,  and  search  made  for  the  frag- 
ments. 

Finally,  all  fragments  of  bone,  in  allfforms  of  fractures  of  the  cran- 
ial vault,  that  are  completely  detached,  must  be  removed ;  the  wound 
in  the  soft  part  accurately  closed;  and  remedies  administered  to 
hasten  the  repair  of  the  breach,  as  well  as  to  subdue  morbid  action  on 
the  brain. 

FRACTURE  OF  THE  BASE  OF  THE  SKULL. 

For  surgical  purposes  the  base  of  the  skull  includes  all  that  portion 
corresponding  to  the  base  of  the  brain.  A  line  drawn  from  the  occip- 
ital protuberance  to  the  orbital  plate  of  the  frontal  bone,  would 
describe  quite  accurately  the  boundaries  of  this  region.  For  this 
reason  many  fractures  that  would  come  under  this  head,  would 
appear  to  be  not  basilar ;  as  of  the  orbits,  temporal- bone,  lower  por- 
tion of  the  parietal,  etc. 
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These  fractures  are  the  result  of  either  direct  or  indirect  injury,  and 
to  some  extent  are  produced  by  centra  coup.  In  fractures  of  the  vault 
it  was  found  that  they  were  nearly  always  from  direct  force ;  in  the 
base,  while  examples  of  both  occur,  they  are  more  frequently  indi- 
rect. There  are  very  many  regions  where  the  bones  are  so  thin,  that 
slight  exertion  of  force  will  cause  them  to  yield,  and  apparently  triv- 
ial injury  to  the  parts  wi'l  be  succeeded  by  alarming  or  even  fatal 
symptoms.  Many  instances  of  death  following  wounds  of  the  orbit 
are  noted,  some  of  them  most  remarkable  in  character.  Punctured 
wounds  in  the  nostrils,  have  occasionally  proved  fatal,  and  examples 
are  not  wanting  of  the  condyles  of  the  lower  jaw  being  driven  into 
the  cavity  of  the  skull,  and  the  patient  dying  from  encephalic  abscess 
directly  caused  by  the  accident.  Among  a  large  number  of  cases 
given  and  quoted  by  different  authors,  one  related  by  Mb.  Hewett 
(Holmes  Syst.  of  Surg.  II,  p.  277)  will  serve  to  illustrate  the  frequently 
slight  evidence  of  injury,  that  conceals  a  fatal  lesion.  He  says: 
"Whilst  fencing  with  a  walking-cane  with  one  of  his  comrades,  a 
soldier  was  hit  on  the  nose  ;  but  the  only  appearance  of  injury  was  a 
small  puncture,  not  larger  than  a  leech-bite  on  the  left  ala.  The  man 
died  a  few  days  afterward,  with  brain  symptoms;  but  the  exact 
nature  of  the  case  was  never  even  suspected.  At  the  post-mortem 
examination,  however,  the  brass  ferrule  of  the  walking-cane  was 
found  in  the  skull,  close  to  the  left  side  of  the  sella  turcica,  and 
this  had  led  to  the  extensive  inflammation  of  the  membranes  of  the 
brain." 

Kecognizing  the  fact,  therefore,  that  serious  or  fatal  consequences 
may  ensue  upon  the  slightest  injury,  in  every  case  where  symptoms  of 
brain  lesion  come  on,  and  there  is  the  least  traumatic  history,  careful 
examination  must  be  bad,  and  the  skull  should  even  be  opened  if 
other  means  fail.  As  a  rule,  however,  apart  from  the  regions  indi- 
cated above,  the  bones  in  relation  to  the  base  of  the  brain  are  of  suffi- 
cient density  to  effectually  protect  the  parts  from  slight  in j  ary,  and 
their  position  precludes  the  application  of  direct  force,  except  under 
very  exceptional  circumstances.  The  natural  conditions,  therefore, 
are  highly  unfavorable  to  fractures  from  direct  force,  and  need  not 
detain  us  longer ;  particularly  is  this  the  case,  as  when  such  accidents 
do  occur,  the  consequences  are  identical  with  those  of  the  vault  from 
similar  causes ,  excepting  a  much  greater  fatality. 

Indirect  fractures  were  formerly  supposed  to  be  due,  in  the  large 
majority  of  cases,  to  contra-coup,  and  indeed  the  opinion  prevails  quite 
generally  to-day.  In  fact,  until  very  recently,  I  had  entertained  the 
same  opinion  myself.  While  such  an  occurrence  is  far  from  being 
impossible,  it  is  much  more  infrequent  than  many  suppose,  and  until 
I  gave  the  subject  special  attention,  it  seemed  reasonable  to  refer  all 
such  accidents  to  that  cause.  There  are  instances,  numerous  cer- 
tainly, but  when  compared  with  the  whole  number  of  fractures  very 
few,  in  which  blows  on  the  occiput,  vertex,  or  frontal  bones,  has  pro- 
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duced  fracture  of  the  base  of  the  skull  without  any  lesion,  at  least  that 
-could  be  detected,  in  the  intervening  tissues.  So  also  violent  com- 
pression on  the  occiput  and  frontal  region,  has  caused  the  basilar 
process  to  give  way.  The  numerous  instances  of  fracture  of  the  base 
from  falls  on  the  feet  or  buttocks,  seems  to  induce  fracture  by  forcibly 
propelling  the  spine  against  the  cranial  bones,  rather  than  by  trans- 
mitted force.  The  fracture  by  contra-coup,  therefore,  while  perfectly 
feasible,  may  be  considered  at  least  a  comparatively  rare  form  of 
injury. 

Inasmuch  as  fractures  of  the  base  of  the  skull  are  of  common  occur- 
rence, being  the  cause  of  death  in  a  large  proportion  of  cases  in  cran- 
ial injuries,  and  we  have  seen  that  direct  fracture  must  be  exceed- 
ingly rare,  it  follows  that  indirect  force  must  be  exerted  in  the  large 
majority  of  cases.  Experiments  made  by  Mr.  Hewett,  notably  by 
Dr.  Aran  (French),  and  others,  show  that  injuries  of  ordinary  sever- 
ity will  result  in  basilar  fracture  confined  to  the  anterior,  middle,  or 
posterior  fossa,  as  the  force  was  applied  to  the  frontal,  vertex,  or  occi- 
pital region  of  the  vault.  In  all  cases,  as  a  rule,  there  was  more  or 
less  fracture  at  the  point  sustaining  the  blow,  which  extended  to  the 
corresponding  portion  of  the  base.  In  injuries  of  greater  gravity  and 
severity,  the  fracture  may  reach  over  into  either  or  both  of  the  other 
fossa,  but  in  all  cases,  without  exception,  it  originated  in  the  fossa 
corresponding  to  the  cranial  region  receiving  the  injury.  Mr.  Hew- 
ett [loc  cit,  279),  in  his  own  cases,  proved  that  the  fracture  was  lim- 
ited to  the  anterior  zone  (fossa)  in  five  cases  ;  to  the  middle,  in  four- 
teen ;  and  to  the  posterior,  in  six.  In  ten  years  sixty-four  cases  had 
occurred,  and  all  three  fossse  were  implicated  but  ten  times;  the 
middle  was  more  frequently  injured,  either  alone  or  as  the  initial 
lesion  in  more  extensive  fractures,  and  was  broken  no  less  than  fifty- 
three  times.  It  has  not  been  my  fortune  to  see  many  cases ;  perhaps 
fifteen  or  twenty,  both  in  practice,  at  post-mortem  operations,  and  on 
the  dissecting  table.  In  each  instance,  however,  when  but  one  fossa 
"was  injured,  it  has  been  the  middle,  and  more  frequently  the  basilar 
process  of  the  occipital  bone  was  broken. 

The  symptoms  of  basilar  fracture,  are  few,  and  while  of  prime  impor- 
tance are  not  at  all  times  easily  elicited,  and  in  exceptional  cases,  we 
may  often  remain  in  uncertainty  as  to  the  actual  lesion  until  post- 
mortem dissection  reveals  it.  The  most  conclusive  are  as  follows : 
Haemorrhage,  escape  of  fluids,  escape  of  brain  matter,  and  cerebral 
symptoms  evidently  due  to  trauma.  Under  the  latter  head  we  may 
well  include  lesions  of  the  cerebral  nerves. 

hemorrhage  to  be  of  any  particular  value  must  be  of  such  a  charac- 
ter and  from  such  a  source,  that  it  can  be  seen.  It  may  appear  through 
the  nose,  ears,  or  mouth ;  or  be  simply  an  effusion  into  the  cellular 
tissue.  Thus  the  eye,  lower  lid,  or  the  integuments  about  the  neck 
and  throat  may  become  ecchymosed,  and  the  rapidity  and  degree  of 
the  swelling  and  discoloration  must  enter  largely  into  our  diagnostic 
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scheme.  Unquestionably  many  cases  occur  of  sudden  and  extensive 
ecchymosis,  when  recovery  follows ;  the  presumption  would  be  that 
there  had  been  no  fracture.  The  fact  is,  however,  that  a  basilar  frac- 
ture is  not  necessarily  fatal,  even  when  very  extensive.  I  have  seen 
two  instances,  on  the  dissecting  table,  where  union  of  such  fractures^ 
had  taken  place,  and  evidently  long  antecedent  to  death. 

A  glance  at  the  anatomy  of  the  base  of  the  brain  and  skull,  will 
readily  furnish  sufficient  reason  for  the  haemorrhage.  The  many 
important  blood  vessels,  both  contained  in  bony  channels  and  lying 
free,  renders  it  almost  impossible  that  complete  fractures  should 
occur  without  wounding  or  severing  one  or  more  of  them.  Frequently 
however,  the  blood  will  be  effused  into  a  cavity  of  the  skull  before 
appearing  externally,  except  when  ready  exit  is  given  it,  as  through 
the  ear  or  nose.  The  late  appearance  of  subcutaneous  effusion,  there- 
fore, must  not  exclude  the  diagnosis  of  fracture. 

Watery  discharges,  frequently  from  the  ear,  nose,  or  mouth,  comes 
next  in  importance,  and  for  a  long  time  it  was  a  matter  of  question 
whence  it  came.  Mr.  Hewett,  (loc.  cit.)  as  far  as  the  discharge  from 
the  ear  is  concerned,  which  is  a  constant  symptom  in  fractures  of  the 
petrous  bone,  has  satisfied  himself  that  it  was  cerebro-spinal  fluid,  in 
very  many  instances.  In  some  cases  the  line  of  fracture  could  not 
have  given  exit  to  the  fluid,  and  some  other  source  must  be  sought. 
The  question  is  far  from  being  settled ;  many,  however,  who  have  had 
opportunity  for  studying  it,  are  of  the  opinion  that  it  is  the  serum 
pressed  out  by  a  contracting  blood  coagula.  This  is  rendered  more 
plausible  from  the  fact  that  such  instances,  that  is  fractures  which  do 
not  cut  "across  the  meatus  mternus  and"  communicate  "with  the 
tympanum,  a  laceration  of  the  tubular  sheath  of  the  cerebral  mem- 
branes surrounding  the  seventh  pair  of  nerves  within  this  meatus,  and 
a  laceration  of  the  membrana  tympani,"  do  not  occur  until  after  the 
cessation  of  the  haemorrhage  that  was  a  primary  symptom.  This  dis- 
charge, while  not  uncommon  in  other  regions,  is  more  frequent  from 
the  ears,  and  admitting  the  many  difficulties  in  determining  its  source 
in  some  cases,  it  is  universally  recognized  as  one  of  the  most  certain 
signs  of  fracture  of  the  base,  and  also  indicating  an  accident  of  exceed- 
ing gravity,  one,  in  fact,  commonly  considered  necessarily  fatal. 

From  the  nose,  the  presumption  is,  from  the  analysis  of  a  number  of 
cases,  that  the  discharge  is  derived  from  the  arachnoid  space.  There 
are  some  cases,  however,  in  which  the  dura  mater  was  un wounded, 
and  the  source  was  referred  to  the  pituitary  membrane ;  a  sort  of 
coryza  to  which  certain  individuals  are  greatly  liable.  When  unques- 
tionably of  cerebral  origin,  the  prognosis  is  bad,  but  there  is  much 
unavoidable  difficulty  in  determining  this  point. 

Finally  the  discharge  may  occur  directly  from  the  vault,  from 
wound  of  the  scalp,  fracture  of  the  cranium,  and  associated  fracture 
of  the  base.  The  dura  mater  and  parietal  arachnoid  must  be  more  or 
less  torn  in  such  cases,  and  there  need  be  no  hesitancy  in  determin- 
ing the  fluid  to  be  cerebro-spinal. 
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Escape  of  brain  matter  through  the  fissure,  if  it  is  primary,  must  be 
conclusive  evidence  of  fracture.  Brain  substance  has  been  driven 
through  the  auditory  meatus,  the  nostrils,  or  in  the  subcutaneous  tis- 
sue, which  last  must  be  of  little  value  in  diagnosis,  from  the  difficulty 
in  detecting  it.  Inspissated  mucus  from  the  posterior  nares  has  been 
mistaken  for  brain  matter,  but  care  should  prevent  the  frequent 
occurrence  of  such  an  error.  While  such  an  occurrence  must  render 
the  prognosis  of  greater  gravity,  there  are  numerous  instances  of 
recovery  having  taken  place. 

Cerebral  lesions,  and  those  of  cerebral  nerves,  must  be  deferred  to  the 
next  section,  it  being  sufficient  at  this  time  to  call  attention  to  the  fact 
that  the  associated  lesion  will  be  either  concussion,  compression,  or 
irritation  of  the  brain,  or  such  modifications  of  nerve  supply  as  would 
follow  section  of  the  important  nerves  in  this  region. 

It  can  require  little  argument  to  indicate  the  exceeding  gravity  of 
fractures  of  the  base  of  the  skull,  or  to  account  for  the  great  mortality. 
The  number  and  importance  of  blood  vessels;  the  number  of  primary 
nerve  trunks  having  control  of  the  most  important  vital  functions; 
and  the  severity  of  the  force  necessarily  applied  to  produce  such  a 
lesion,  causes  a  feeling  of  surprise  that  recovery  should  ever  take 
place.  Even  in  the  absence  of  alarming  symptoms,  the  fact  of  frac- 
ture once  made  out,  we  must  view  the  case  with  much  solicitude,  and. 
recognize  the  probability  of  a  fatal  termination. 

The  treatment,  as  far  as  the  fracture  is  concerned,  is  purely  expec- 
tant. Nothing  can  possibly  be  done,  unless  it  is  to  assure  quietness, 
and  thus  avoid  any  extension  of  the  injury  already  done  the  important 
organs  and  parts.  Our  attention  must  be  directed  solely  to  the  cere- 
bral symptoms,  and  endeavor  to  modify  existing  lesion,  or  ward  off 
the  infliction  of  others.  It  is  utterly  impossible  to  suggest  any  possi- 
ble treatment,  as  the  symptoms  are  so  various,  and  so  many  different 
remedies  will  be  called  for.  Each  case  must  be  viewed  as  a  case  by 
itself,  and  the  treatment  conducted  on  principles  laid  down  in  pre- 
ceding sections,  those  to  follow,  or  contained  in  a  former  volume 
(Surg.  Therap.)  under  Diseases  of  the  Bead,  or  by  reference  to  the 
experience,  skill,  or  ingenuity  of  the  attendant.  Arnica,  however, 
must  at  all  times  take  first  rank,  both  to  hasten  resorption  of  effused 
blood,  facilitate  the  arrest  of  haemorrhage,  and  repair  lesions  to  the 
brain  substance.  Other  remedies  are  to  be  given  as  indications  arise, 
and  will  probably  be,  in  most  cases,  Bell.,  Aeon.,  latram.,  Lack.,  or 
Byos.  Perhaps  Apis,  or  Helleb.,  would  do  good  service,  when  the  ser- 
ous effusion  is  large,  but  the  almost  utter  impossibility  of  determining 
this  fact  make  it  exceedingly  doubtful.  The  great  difficulty  in  select- 
ing a  remedy  will  be  found,  to  lie  in  the  fact  that  the  symptoms  of 
specific  lesion  will  be  so  much  mixed  up  with  those  of  trauma,  that 
sharp-cut  indications  will  be  wanting. 
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III.     OF  THE  BRAIN. 

Whether  from  contusion,  fracture  of  the  vault,  or  base  of  the  skull, 
the  brain  is  liable  to  injury  of  various  kinds  and  degrees,  the  most 
frequent  being  inflammation,  concussion,  compression,  laceration, 
irritation,  suppuration  and  hernia  cerebri.  The  meninges  are  also 
exposed  to  wounding  and  inflammation ;  and  the  cranial  nerves  to 
contusion,  compression  and  division.  Each  of  these  will  demand  a 
few  words  only,  in  passing ;  and  some  of  the  lesions,  both  as  to  descrip- 
and  treatment,  are  sufficiently  noted  in  preceding  paragraphs  and 
chapters,  as  well  as  in  another  volume  of  this  series,  [Surg.  Therap.) 

Inflammation  of  the  brain  is  perhaps  the  most  common  lesion  of 
any  of  those  to  be  considered,  and  oftener  follows  the  lesser  injuries. 
It  will  be  the  danger  of  suppuration  that  makes  it  a  special  subject 
of  interest,  as  the  sufferings,  while  sufficiently  severe,  are  not  as 
acute  as  from  other  morbid  processes.  The  pain  will  be  throbbing 
and  pulsating ;  the  eyes  red  and  injected  ;  carotids  full  and  throbbing 
visibly ;  the  head  hot ;  and  there  is  an  involuntary  attempt  to  hold 
the  head  with  the  hand.  Compression  by  the  hands,  from  the  hands 
of  others,  or  from  bandaging,  usually  affords  sensible  relief,  although 
there  are  cases  in  which  the  least  touch  is  unbearable.  In  the  early 
part  of  the  attack  there  is  indisposition  to  move  ;  noise  is  intolerable  ; 
and  light  is  offensive.  There  is  some  fever,  the  pulse  beating  strongly 
and  frequently,  and  the  temperature  elevated  a  degree  or  more.  The 
urine  is  scanty,  and  may  be  almost  suppressed.  As  the  inflammatory 
action  increases,  the  fever  will  rise  in  intensity,  and  the  mind  becomes 
disturbed.  There  may  be  coma,  but  delirium  is  more  frequent,  and 
varies  in  character,  from  a  slight  wandering  to  furious,  raving  mania. 
Through  it  all,  however,  the  attempt  to  hold  the  head  in  the  hands,  is 
a  marked  and  peculiar  feature.  As  the  attack  subsides,  the  fever 
and  delirium  will  abate,  and  if  no  untoward  symptoms  arise,  there 
will  be  great  prostration,  which  gradually  disappears. 

The  treatment  is  entirely  medicinal,  with  the  exception  that  any 
irritant  must  be  removed.  The  remedies  are  many,  but  those  most 
commonly  indicated  are  as  follows : 

Belladonna. — This  remedy  must  at  all  times  take  the  first  rank. 
The  symptoms  given  above  might  almost  be  transcribed  from  the 
materia  medica,  and  as  they  are  quite  constant,  there  can  be  no  ques- 
tion that  the  choice  is  often  limited  to  this  single  drug.  The  differ 
ential  indications  will  be,  for  the  most  part,  those  of  delirium,  and 
they  come  on,  usually,  only  as  secondary  phenomena.  Bell,  will 
remain  the  remedy  when  there  is  desire  to  escape  ;  frightened  ;  and  a 
merry  mood  alternating  with  them.  Taciturn,  or  extreme  talkative- 
ness, talking  very  fast,  everything  is  done  in  a  hurry;  drink  being 
offered,  it  will  be  taken  ravenously. 

Hyoscya/mus  will  be  needed  when  the  delirium  is  furious  ;  rage ;  tries 
to  bite ;  to  go  naked.    The  pulsations  are  so  violent  that  the  head  is 
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shaken.  Is  thirsty,  but  expresses  no  other  wants.  The  face  is  dis- 
torted, bluish. 

Stramonium  will  be  useful  in  cases  somewhat  similar  to  the  last, 
when  there  are  spasms  alternating  with  delirium,  which  are  renewed 
by  light  or  sight  of  glistening  objects.  Between  the  spasms  great 
loquacity,  with  an  expression  of  fear  on  the  face. 

Glonoine  has  been  of  service  in  a  few  cases  of  somewhat  exceptional 
character,  when  there  is  fullness  in  the  head  as  if  it  were  expanding 
and  contracting,  as  if  made  of  rubber  ;  the  brain  seems  to  be  moving 
in  mass.  Feeling  as  if  the  head  were  encircled  with  an  elastic  band, 
and  a  pressing  weight  on  the  veri  ex. 

Aeon,  may  be  useful  in  the  commencement,  and  later  there  may  be 
a  sphere  for  Apis.,  Am.,  or  Opium. 

Suppuration  of  the  brain,  while  not  of  very  common  occurrence,  is 
still  a  natural  sequel  to  traumatic  inflammation,  more  particularly 
when  some  foreign  material,  as  a  spicula  of  bone,  remains  imbedded 
or  in  contact  with  the  brain.  The  symptoms  are  exceedingly  obscure, 
and  many  have  gone  down  to  their  death  from  the  impossibility  of 
detecting  the  true  condition.  In  general  there  will  be  some  mitiga- 
tion of  the  more  acute  signs  of  inflammation,  with  a  continuance  of 
the  delirium,  and  frequent  rigors.  The  symptoms  gradually  yield  to 
those  of  compression,  which  will  be  given  below — and  if  there  should 
be  an  opening  in  the  skull  the  membranes  may  be  pouched  out  into 
it.  The  symptoms  of  compression  might  lead  one  to  expect  haemor- 
rhagic  effusion,  but  the  usual  symptoms  of  suppuration  being  added 
thereto,  should  facilitate  a  diagnosis.  It  is  well  known  that  suppura- 
tion once  commencing  in  the  brain,  it  extends  with  great  rapidity,  as 
is  the  case  in  all  organs  of  loose  texture.  Never  having  seen  a  well- 
marked  case,  I  will  quote  one  of  a  typical  form  from  the  article  by 
Mr  Hewett,  (Holmes1  Syst.  of  Surg.  II,  353.)  "  A  young  man  was 
struck  on  the  top  of  the  head,  in  a  brawl,  with  a  knife,  the  blade  of 
which  broke  in  the  bone,  after  having  perforated  the  skull ;  but  the 
exact  nature  of  the  injury  was  overlooked  by  a  surgeon,  who  simply 
brought  the  lips  of  the  wound  together.  The  wound  healed  readily, 
and  everything  went  on  well  for  several  years,  save  some  occasional 
pains  about  the  scar.  This  man  was  subsequently  admitted  into  the 
Hotel  Dieu  in  a  state  of  stupefaction,  into  which  he  had  suddenly 
fallen.  On  examining  the  scar,  (Dupuytken),  a  foreign  body  was 
clearly  felt  underneath  it,  and  this,  when  laid  bare,  proved  to.  be  the 
point  of  the  knife.  The  trephine  was  applied ;  the  symptoms,  never- 
theless, continued,  and  paralysis  of  the  opposite  side  of  the  body  made 
its  appearance.  The  dura  mater  was  now  laid  open ;  nothing  was 
found  under  this  membrane;  a  knife  was  therfore  plunged  into  the 
brain,  and  imuaediately  a  large  quantity  of  matter  flowed  out.  That 
very  night  all  the  symptoms  disappeared,  and  the  patient  ultimately 
recovered." 

It  needs  nothing  to  be  added  to  this  to  indicate  the  proper  treat- 
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meat.  When  the  point  of  lesion  can  be  discovered  the  trephine  should 
always  be  applied,  and  the  imprisoned  matter  let  out.  A  number  of 
successful  cases  are  on  record,  many  of  them  mentioned  by  the  author 
above  quoted ;  in  some  the  incisions  were  carried  very  deep,  and  in 
one,  Dr.  Detmold's,  one  of  the  ventricles  was  laid  open.  Velpeau, 
led  to  that  opinion  by  the  records  of  one  or  two  cases,  did  not  favor 
incision  of  the  brain,  when  the  abscess  was  not  plainly  discernible, 
but  counselled  section  of  the  dura  mater,  and  waiting  for  a  spontan- 
eous discharge.  Good  results  have  followed  this  practice,  but  it 
would  seem  that  the  patient  must  be  exposed  to  great  danger  from 
the  delay. 

Compression  of  the  brain,  whether  due  to  hemorrhagic  effusion, 
abscess,  or  depressed  fracture,  presents  the  same  array  of  symptoms, 
differing  mainly  in  the  rapidity  with  which  the  indications  come  on. 
In  the  greater  number  of  depressed  fractures,  symptoms  of  compres- 
sion appear  immediately  upon  the  receipt  of  injury,  and  continue 
.  until  the  pressure  is  relieved;  in  other  cases,  they  appear  gradually, 
increasing  in  intensity  as  the  degree  of  compression  increases.  In 
compression  from  morbid  growth,  I  have  seen  a  few  cases  in  which 
the  symptoms  were  remittent ;  the  tumor  appearing  to  have  periods 
of  active  growth,  when  the  signs  of  compression  would  appear,  going 
off  again,  after  a  time,  to  be  again  renewed  at  uncertain  intervals.  It 
is  possible  that  the  cerebral  hyperemia  had  more  to  do  with  this  than 
the  growth  of  the  tumor,  but  sufficient  data  are  wanting  to  establish 
the  fact.  It  would  seem  that  long  continued  depression  of  the  tables 
of  the  skull,  if  no  irritation  results,  might  gradually  induce  absorption 
or  atrophy,  and  thus  function  be  restored,  to  some  extent  the  brain- 
mass  accommodating  itself  to  the  intruder.  In  no  other  way  can  we 
account  for  the  restoration  of  a  fair  degree  of  health  without  elevation 
of  the  depression,  instances  of  which  while  rare  are  not  entirely  want- 
ing. 

The  symptoms  are  as  follows :  Cold  pale  (?)  face,  clammy  perspira- 
tion ;  a  peculiar  pumping  action  of  the  larynx  ;  frothing  at  the  mouth ; 
coma,  stertor,  and  immovable  pupils,  either  contracted  or  dilated. 
The  face  may  ultimately  become  red,  the  eyes  injected,  and  pronounced 
symptoms  of  encephalitis  come  on.  The  ordinary  condition,  however, 
is  profound  unconsciousness,  the  patient  not  responding  in  the  slight- 
est degree,  to  external  impression,  sound,  light,  or  rough  handling. 
(  Vide  Surg.  Tkerap.) 

Treatment  must  always  be  directed  to  relief  of  pressure,  as  a  first 
indication  ;  secondarily,  to  remove  the  effects.  For  the  first  purpose, 
the  trephine  is  the  proper  instrument,  and  I  have  no  hesitancy  in 
insisting  on  its  use  in  all  cases  of  compression,  whether  primary  or 
secondary,  coming  on  from  accidents,  or  as  the  result  of  morbid 
action.  As  the  result  of  compression  from  accident,  even  when 
reposition  of  depressed  bone  has  been  immediately  secured,  we  mu3t 
expect  inflammation,  either  meningeal  or  encephalic,  or  possibly  sup 
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-puration.  "When  the  inner  table  has  been  splintered,  or  the  brain 
torn,  irritation  will  probably  occur,  but  with  the  complete  reduction 
of  the  depression,  the  removal  of  all  spiculse  or  other  foreign  material, 
and  the  judicious  employment  of  proper  prophylaxis,  such  complica- 
tions may  be  averted. 

Immediately  upon  the  removal  of  pressure,  therefore,  Arnica  should 
be  administered  in  frequently  repeated  doses.  If  inflammatory  symp- 
toms nevertheless  come  on,  Bellad.,  Aeon.,  or  the  indicated  remedy 
may  be  substituted,  according  to  indications. 

There  are  a  number  of  instances  in  which  depressed  fractures  have 
been  reduced  spontaneously,  as  said  above,  and  many  cases  reported 
in  our  journals  in  which  Arnica  has  been  credited  with  the  reduction, 
even  without  any  operative  treatment.  It  is  impossible  to  determine 
what  an  effect  Arnica  may  have  had,  in  view  of  the  frequency  of 
reduction  without  it,  but  it  seems  to  me  a  question  that  is  hardly 
worth  deciding.  None  can  avoid  the  admission  that  trephining  is  a 
very  serious  operation ;  and  none  on  the  other  hand,  certainly  those  of 
any  experience,  that  the  continuance  of  the  compression,  or  failure  to 
employ  the  trephine  exposes  the  patient  to  great  danger, is  a  fact  also 
universally  admitted.  The  question  is,  then,  which  exposes  the  patient 
to  greater  danger,  delay,  or  early  instrumental  treatment.  I  am  of 
opinion  that  the  former  is  by  far  the  most  hazardous,  and  that 
statistics  will  show  a  greater  ratio  of  mortality  in  cases  treated  by  the 
expectant  plan.  Let  it  be  an  unfailing  rule,  therefore,  to  apply  the 
trephine  in  cases  of  compression. 

Concussion  cftke  brain,  popularly  known  as  "stunning,"  is  a  suspen- 
sion of  consciousness,  due  to  trauma,  varying  from  a  momentary  con- 
fusion of  ideas,  to  almost  complete  insensibility  lasting  for  hours  or 
even  days.  There  is  probably  in  all  these  cases,  some  actual  lesion  of 
the  brain,  but  in  the  great  majority  of  cases,  there  is  no  satisfactory 
evidence  of  it.  There  is  some  secondary  inflammation  and  suppur- 
ation, but  not  to  the  same  extent  as  in  the  case  in  compression. 

The  symptoms  may  be  arranged  in  two  groups,  immediate  or  pri- 
mary ;  remote,  or  secondary. 

The  primary  symptoms  are  :  coma,  to  a  greater  or  less  degree,  but 
rarely,  if  ever,  to  the  point  of  complete  iusensibility  ;  when  spoken  to 
loudly,  or  shaken,  will  answer,  but  immediately  relapse  into  uncon- 
sciousness ;  the  answer  will  not  always  be  intelligible ;  if  more  than  a 
monosylable  it  will  remain  unfinished.  Pulse  weak,  sometimes  irreg- 
ular ;  sphincters  relaxed  ;  involuntary  urination  or  defecation.  Mus- 
cles relaxed,  and  loss  of  contractility,  or  co-ordination  impaired.  The 
surface  is  cold,  temperature  reduced  from  one  to  three  degrees,  or 
more;  when  more  than  three  degrees,  a  fatal  termination  may  be 
■expected.  The  pupils  are  widely  dilated,  but  immovable.  The  symp- 
toms closely  resemble  shock,  and  to  a  large  extent,  probably,  that  is 
the  actual  condition. 

The  secondary  symptoms,  are  those  of  reaction.    The  stage  is  usually 
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ushered  in  with  vomiting ;  surface  becomes  warmer ;  consciousness: 
returns  ;  the  pulse  comes  up,  running  higher  than  normal;  and  when 
the  concussion  has  been  severe,  or  the  primary  stage  is  of  some  dura- 
tion, fever  will  come  on,  of  a  synochal  type.  Delirium  in  this  case,  is; 
a  prominent  symptom,  and  under  favorable  circumstances  inflamma- 
tion of  the  brain  may  be  looked  for. 

The  treatment  (Vide  "Shock"  and  "Disease  of  the  Head,"  Surg~ 
Therap.)  is  mainly  medicinal.  Bleeding,  stimulation,  or  harsh  treat- 
ment must  be  avoided,  and  attempts  to  pour  fluids  down  the  throat 
must  not  be  made.  The  suspension  of  muscular  action  renders  any 
attempt  to  introduce  fluids  dangerous;  the  patient  may  easily  be 
strangled.  Stimulation  by  olfaction  may  be  employed,  and  such  agents 
as  Amyl  nitrite,  or  Ammonia  will  be  found  very  useful.  As  soon  as 
consciousness  returns,  remedies  may  be  given,  as  in  the  case  of  shock, 
giving  a  prelerence  to  Am.,  Opi.,  (lamph.  or  Verat.  The  continuance 
of  the  delirium  beyond  a  day,  or  at  most  two,  with  evident  signs  of 
inflammation  must  cause  uneasiness :  and  when  symptoms  of  com- 
pression come  on,  the  presumption  is  that  suppuration  has  been  estab- 
lished. 

Laceration  of  the  brain,  may  proceed  from  contusion,  or  concussion,, 
as  well  as  compression,  and  will  be  found  a  condition  only  recognized 
with  difficulty,  and  in  most  instances  rather  suspected  than  deter- 
mined. The  symptoms  are  as  in  either  of  the  above  conditions,, 
depending  upon  the  amount  of  effusion,  and  the  extent  of  the  lesion. 
In  all  cases  they  will  be  so  mixed  up  with  those  of  irritation,  that 
when  the  latter  appear,  we  may  safely  conclude  that  the  brain  has- 
been  wounded.  For  this  reason  we  will  include  under  that  head  both> 
conditions. 

Irritation  of  the  brain  is  a  peculiar  condition,  one  just  short  of  inflam- 
mation, due  to  slight  injury  in  those  of  a  vicious  habit  of  body,  or  a. 
highly  nervous  temperament.  The  patient  lies  in  a  semi-conscious- 
condition;  answers  all  questions  put  to  him,  but  in  a  peevish,  irri- 
table manner.  He  is  perfectly  indifferent  to  external  affairs,  and  is 
unobservant  of  what  is  going  on  about  him.  He  lies  curled  up,  or 
twists  about,  as  if  in  pain, and  the  hands  twitch,  or  there  may  be  con- 
vulsive paroxysms.  The  eyes  are  tight  shut,  and  any  attempt  to  open 
them  is  resisted.  The  face  wears  a  frowning  expression,  and  on 
endeavoring  to  fix  the  attention,  there  is  an  expression  of  pain.  Some- 
times there  is  delirium,  the  patient  shouting  and  screaming,  or  mut- 
tering, particularly  about  his  business.  The  skin  is  cool ;  face  pale ; 
pulse  slow  and  teeble,  except  when  roused,  or  during  convulsions, 
when  it  becomes  quick.  There  are  no  symptoms  of  inflammation.  In 
extensive  laceration,  these  symptoms  give  way  to  those  of  compres- 
sion, indicating  effusion  of  blood,  and  in  severe  cases  encephalities 
comes  on  later,  with  evident  signs  of  inflammation.  In  many  essen- 
tial particulars  the  symptoms  very  closely  resemble  mania  apotu. 

Marked  and  characteristic  as  the  symptoms  are,  they  are  rarely  of 
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much  duration,  soon  giving  way  to  those  of  general  cerebral  injury. 

When  the  injury  has  been  one  of  any  violence,  symptoms  of  irrita- 
tion almost  invariably  indicate  some  degree  of  lesion. 

The  treatment  is  purely  medicinal,  unless  signs  of  compression  come 
on,  when  other  measures  must  be  at  once  inaugurate;?.  J«m.  will  be 
the  main  remedy,  I  think,  at  least  in  the  beginning,  as  the  symptoms 
give  way  to  those  of  inflammation,  other  remedies  will  be  needed 
(  Vide  Surg.  Therap. ) 

The  differential  diagnosis  maybe  tabulated, as  below, the  symptoms 
of  each  of  these  conditions  being  unique  and  pathognomonic,  when 
compared  with  each  other : 


compression.    |     Concussion. 

Irritation. 

Encephalitis. 

Comes  on  slowly. 

Comes  on  at  once. 

<"omes  on  slowly. 

Comes  on  slowly. 

Pupils     immova- 

Pupils dilated,  im- 

Pupils contracted. 

Pupils  dilated. 

ble,    either  con- 

movable. 

Twists  and  curls 

Holds     head   in 

tracted  or  dila- 

about. 

hands. 

ted. 

Eyes  shut. 

Eyes  open. 

Eyes  tight  shut. 

Eyes  open  or  shut. 

Coma. 

Coma. 

Answers,  but  pee- 
vish. 
No  sign  of  inflam- 

Delirious. 

Stertor. 

Answer  when  spo- 

Evident inflamma. 

ken  to  loudly. 

mation. 

tion. 

HERNIA    CEREBRI. 

One  of  the  rather  infrequent  results  of  compound  fractures  of 
the  cranium,  more  particularly,  it  would  appear,  after  trephining 
operations,  is  a  protrusion  of  the  brain  substance,  variously  spo- 
ken of  as  "'hernia  cerebri,"  and  "encephalocele."  From  the  reports 
of  cases  I  have  read,  and  in  conversation  with  the  few  who  have  seen 
such  complications,!  infer  that  such  protrusions  never  appear  without 
some  lesion  of  the  dura  mater.  In  the  majority  of  cases,  the  protru- 
sion appears  only  after  suppuration  occurs  in  the  brain  mass,  or  men- 
inges, or  when  the  dura  mater  is  softened  by  some  morbid  action  and 
gives  way.  It  may  occur  primarily,  when  the  original  injury  pene- 
trates the  brain,  thus  wounding  the  dura  mater,  but  is  not  invariably 
prodjced  even  then  by  any  means.  In  fact  the  proportion  of  such 
accidents  in  which  no  encephalocele  occurs,  is  much  greater  than  the 
opposite;  perhaps  the  quite  uniform  fatality  of  such  accidents,  how. 
ever,  may  in  part  account  for  the  rarity  of  the  complication. 

The  diagnosis  is  not  difficult.  There  is  a  protrusion  of  a  pulsating 
soft,  reddish-gray  mass,  pulsating  synchronously  with  the  heart,  which 
can  be  pushed  back  into  the  cavity  of  the  cranium,  but  induces  faint- 
ness,  nausea,  and  diplopia,  in  most  instances.  Later  the  mass  becomes 
darker  in  color,  covered  with  pus,  and  sloughs  off.  Occasionally  the 
disintegration  is  molecular,  and  gradual ;  at  other  times  it  occurs  in 
masses.  The  amount  of  brain  substance  lost  in  this  manner  is  some- 
times enormous  ;  cases  are  reported  in  which  a  quantity  equal  to  half 
the  size  of  the  brain  is  lost,  the  mental  faculties,  for  some  unexplained 
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reason,  not  showing  marked  signs  of  impairment.  Many  authors 
assert  that  the  greater  portion  of  the  protrusion  is  an  inflammatory 
product,  and  not  brain  matter. 

The  prognosis  is  nearly  always  bad.  In  the  records  of  the  war,  we 
learn  that  of  29  cases  22  perished,  a  mortality  of  75.8.  Dr.  Pratt 
(HoJin.  Month.  XVI,  p.  352,)  reports  a  case,  in  a  child  five  years  of  age, 
occurring  after  a  compound  fracture,  in  which  a  deep  abscess  had 
formed,  and  perforated  the  dura  mater.  Under  gentle  pressure  in  six 
weeks  the  mass  was  lessened  in  size,  ultimately  disappearing,  and  full 
recovery  ensued  with  no  visible  impairment  of  mind. 

All  authorities  agree  that  the  treatment  must  be  purely  expectant. 
Symptoms  are  to  be  treated  as  they  arise ;  any  abscess  that  may  be 
formed  opened,  and  gentle  pressure  maintained.  Under  the  most 
favorable  circumstances  we  have  no  data  to  warrant  a  hopeful  prog- 
nosis. 

Injuries  of  the  Cerebral  Nerves  will  always  produce  symp- 
toms analogous  to  division,  i.  e.,  a  suspension  of  the  function  presided 
over  by  the  nerve.  At  the  same  time  there  are  cases  in  which  neuri- 
tis or  neuralgia  follow  contusion,  effusion  into  the  sheaths,  and  the 
like,  and  a  knowledge  of  anatomy  and  distribution  of  the  organs  will 
assist  to  accurately  localize  the  lesion.  It  will  be  impossible  to  go 
into  this  subject  at  any  length,  and  I  will  simply  indicate,  very  briefly 
the  nature  of  functional  impairment  in  each  case. 

First  pair,  loss  of  smell,  in  division ;  greatly  exalted  sensibility,  in 
irritation. 

Second  pair,  loss  or  impairment  of  sight. 

Third  pair,  more  frequently,  there  will  be  ptosis  of  the  upper  lid.  It 
is  impossible  to  account  for  this  singular  fact,  why  one  branch  of  the 
nerve  should  so  frequently  be  alone  affected  when  the  main  trunk  is 
injured. 

Fourth  pair,  the  pathetic,  is  rarely,  if  ever  affected.  Its  situation 
seems  to  protect  it  from  injury  so  completely  that  I  can  find  no  case 
reported  where  its  functions  were  interrupted. 

Fifth  pair,  is  frequently  injured,  and  many  cases  of  ulceration  or 
sloughing  of  the  cornea  are  noted.  All  the  tissues  of  the  face  may 
give  indications  of  innervation. 

Sixth  pair,  has  been  injured,  inducing  convergent  squint. 

Seventh  pair,  very  commonly  injured  in  basilar  fractures.  Deafness 
and  facial  paralysis  are  the  frequent  indications. 

Eighth  pair,  associated  with  the  ninth  are  seldom  injured.  The 
symptoms  are  "dysphagia,  aphonia,  dyspnoea,  with  contraction  of  the 
muscles  accessory  to  respiration." 

As  a  matter  of  course  little  nan  be  done  in  these  cases,  farther  than 
to  await  the  gradual  restoration  of  lost  tissue,  or  to  meet  special  indi- 
cations as  they  arise.  What  has  already  been  written  [Inj.  of  Nerves), 
should  be  consulted  in  this  connection. 

In  closing  this  imperfect  although  long  chapter,  I  will  insert  a 
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table  of  interest  in  establishing  prognosis,  taken  from  the  Medical 
and  Suryical  History  of  the  War,  Surgical  Volume,  Part  I,  p.  308.  It 
will  not  require  any  comment. 
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XVI.    INJURIES    OF    THE    EYE. 

BY  D.  J.  H'GUIRE,  M.  D. 

Some  apology  from  me  for  thus  appearing  before  the  profession! 
seems  but  proper. 

Some  months  since,  during  a  conversation  with  the  author  of  this- 
volume,  he  remarked  that  he  thought  of  writing  a  work  on  surgical 
accidents,  and  in  case  he  did,  wished  to  know  if  I  would  not  furnish 
him  with  chapters  on  the  organs  which  form  my  speciality.  I  thought- 
lessly said  I  would,  and  now  find  myself  called  upon  to  fulfill  my 
promise. 

The  frequency  of  the  loss  of  vision  after  accidents,  in  cases  which 
might  have  resulted  favorably  had  proper  measures  been  employed  at 
the  proper  time,  will  be  an  additional  and  I  trust  sufficient  apology 
for  this  attempt  to  place  in  the  hands  of  the  general  practitioner,  some 
suggestions  by  means  of  which  his  own  reputation  will  be  less  endan- 
gered, and  the  happiness  and  welfare  of  bis  patients  promoted,  and 
which  for  lack  of  time  and  special  training  he  could  not  gather  from 
existing  text-books. 

This  not  being  intended  for  the  use  of  the  specialist,  I  shall  not 
enter  into  discussion  of  any  of  the  theoretical  questions  in  aetiology  r 
etc,  as  they  will  arise,  but  endeavor  to  present  only  practical  matter. 

I  have  drawn  freely  on  the  best  authors,  endeavoring  to  deduce 
therefrom  the  best  ideas  and  reduce  them  to  single  and  simple  methods. 
As  far  as  seemed  proper  giving  credit  by  reference  to  particular  names. 

In  the  treatment  of  the  accidents  described,  I  have  with  only  a  few 
exceptions,  confined  my  therapeutics  in  the  more  immediate  results- 
of  the  injury,  or  where  general  principles  were  alone  involved  have 
left  the  treatment  to  be  disposed  of  under  its  appropriate  head,  (as- 
inflammation,  ulceration,  etc..)  in  the  main  body  of  this  volume,  and 
in  the  operative  measures  to  a  description  of  the  more  simple  ones 
only,  presuming  that  he  who  will  undertake  to  make  the  more  impor- 
tant operations  will  have  some  of  the  leading  text-books  at  hand,  in 
which  the  details  of  the  method  to  be  used  will  be  given. 

INJURIES,  WOUNDS,  ETC.,  OF  LIDS. 

While  wounds  of  these  parts  are  governed  by  the  laws  and  rules 
regulating  general  surgery,  yet  from  their  results,  which  in  many 
instances  lead  to  serious  disease  changes  in  the  tissues  of  the  bulb, 
and  thus  to  impair  vision,  special  care,  and  especial  management  are 
often  called  for  in  order  to  avert  these  results. 
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(a.)  Ecchym osis.— This  condition,  commonly  called  "black  eye,"  is 
•of  very  frequent  occurrence,  and  chiefly  occasioned  by  a  fall  or  blow 
hence  frequently  met  with  in  pugilistic  encounters.  The  dark,  livid 
discoloration  being  due  to  a  sanguineous  effusion  into  the  cellular 
tissue  of  the  parts.  It  generally  occurs  within  a  few  hours  after  the 
accident,  but  many  come  on  at  once,  the  discoloratiou  extending  from 
the  eyelids  to  the  surrounding  parts.  These  facts  serve  to  distinguish 
this  form  of  ecchymosis  from  that  produced  by  counter  fracture  of 
the  orbit ;  in  this  latter  the  discoloration  shows  itself  after  a  much 
longer  interval  and  gradually  extends  to  the  lids ;  together  with  the 
effusion  of  blood  into  the  areolar  tissue  of  the  lids  there  may  be  much 
serous  infiltration  and  swelling  of  these  and  the  surrounding  parts. 
Indeed  swelling  may  exist  to  the  extent  of  firmly  closing  the  eye. 
The  discoloration  from  being  dark  and  livid,  gradually  undergoes 
various  changes  of  tint  turning  bluish-red,  green,  yellow,  etc. 
While  a  "black  eye"  will  gradually  disappear  in  two  or  three  weeks, 
the  absorption  may  be  accelerated  by  the  use  of  remedies,  also  the 
parly  application  of  a  cold  compress  may  limit  the  extent  of  the  effu- 
sion. 

Treatment. — The  first  object  of  treatment  in  a  recent  case  will  be  to 
limit  the  effusion  ;  this  indication  will  be  met  by  the  cold  compress, 
which  will  best  be  made  by  wetting  a  piece  of  lint  in  a  cold  lotion 
composed  of  Arnica  tr.  and  one  part  to  twenty  or  thirty  of  water  ;  fold 
the  lint  to  a  proper  thickness,  bind  it  firmly  on  with  a  roller  bandage, 
and  if  the  injury  be  severe  the  remedy  should  be  given  internally  at 
the  same  time.  Should  suppuration  threaten  at  a  later  period,  Bhus 
tox.  in  the  lower  attenuations  will  often  render  the  most  signal  service. 

In  other  cases  where  absorption  of  the  blood  or  serous  effusion  is 
very  tardy,  Con.  mac.  has  seemed  to  assist  us  ;  Hamamelis  and  Ledum 
are  also  recommended  in  these  injuries. 

(&.)  Lacerated  or  punctured  and  incised  wounds. — These  wounds  of  the 
eyelids  are  serious  according  to  situations,  extent,  and  also  accord- 
ing to  whether  they  are  simply  incised,  or  are  punctured  and  perhaps 
accompanied  by  considerable  bruising  of  the  parts. 

If  the  wound  is  an  incised  one  of  the  skin  only,  and  in  a  horizontal 
direction,  the  proper  approximation  by  means  of  a  fine  suture,  and 
adhesive  plaster  will  assure  a  speedy  and  good  result  by  primary  union 
or  first  intention. 

But  if  the  wound  is  more  extensive,  involving  perhaps  the  carti- 
lage and  more  or  less  of  the  fibres  of  the  levator  palpebrse,  the  result 
may  be,  not  only  a  considerable  degree  of  ptosis,  but  on  account  of 
the  supervening  suppuration  and  union  by  granulation,  a  sufficient 
amount  of  contraction  and  shrinking  of  the  integument  may  ensue  to 
cause  an  obstinate  ectropium.  If  the  direction  of  such  a  wound  be 
"vertical,  slitting  the  tarsal  edge  of  the  cartilage,  the  result  may  be  an 
unsightly  gap  or  coloboma.  If  the  cut  is  near  the  inner  angle  of  the 
eye  the  canaliculus  may  be  divided  and  separated  from  the  punctum. 
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Incase  of  punctured  wounds  of  the  lid  the  ball  should  always  be  care- 
fully examined  to  ascertain  whether  it  is  implicated  or  not,  for  while  a 
slight  punctured  wound  of  the  lid  will  readily  heal  without  danger,  it 
is  very  different  if  the  former  is  also  involved,  when  most  serious  con- 
sequences may  follow.  Also  if  a  punctured  wound  has  extended  to 
the  cellular  tissue  of  the  orbit,  a  troublesome,  if  not  dangerous  sup- 
puration may  follow. 

Wells  stated,  some  years  since,  that  wounds  of  the  infra-orbital 
nerve  had  been  known  to  be  followed  by  amaurosis,  and  with  the 
present  "neurotic  theory"  of  eye  diseases  we  can  readily  conceive  of 
a  wound  of  either  the  first  or  second  division  of  the  fifth  nerve  giving 
rise  to  serious  disturbance  at  the  fundus  either  of  a  direct  or  of  a 
sympathetic  character. 

Treatment. — Wounds  of  the  lids  whether  superficial  or  deep,  should 
always  be  brought  accurately  together  by  means  of  sutures,  supported 
if  of  considerable  extent,  by  adhesive  strips.  The  parts  kept  cool  by 
means  of  compress  and  bandage,  using  also  a  lotion  of  Calendula  or 
Arnica  according  as  the  wound  is  an  incised  or  lacerated  and  con- 
tused one.  If  the  tarsal  edge  has  been  divided  it  will  be  necessary  to 
exercise  the  greatest  care  in  approximation  of  the  edges  and  their 
retention  in  apposition.  In  order  that  the  margin  may  become  closely 
united,  it  will  be  necessary  to  applv  one  suture  as  near  the  edge  as 
possible,  this  to  be  supported  by  one  or  more  deeper  ones.  The  needle 
will  of  necessity  need  to  be  a  fine  one,  and  if  the  edges  of  the  wound  are 
at  all  ragged,  they  should  be  carefully  pared  previous  to  attempting 
coaptation.  If  the  canaliculus  has  been  divided,  the  best  result  will 
be  obtained  by  slitting  it  up  into  the  sac,  this  may  be  done  by  enter- 
ing a  director  and  following  it  with  a  cataract  knife,  or  the  ordinary 
canaliculus  knife  may  be  used. 

SCALDS  AND  BURNS. 

Agents  affecting  the  lids  either  by  their  high  temperature  or  by 
chemical  action,  so  readily  affect  the  shape  or  function  of  the  eye  by 
their  results,  besides  so  frequently  is  it  the  case  that  the  tissues  of 
the  bulb  are  immediately  acted  upon  by  the  same  agent,  that  I  have 
considered  it  best  to  give  a  special  section  to  this  class  of  injuries, 
rather  than  to  treat  of  them  as  we  come  to  the  different  tissues  in 
course  of  the  adopted  classification.  The  more  superficial  injuries  of 
this  class  are  produced  by  boiling  hot  fluids,  water,  tallow,  molten 
metals.  Scales  from  iron  at  a  red  or  white  heat,  burning  cigars, 
explosions  of  gun  powder,  matches,  etc.,  while  deeper  cauterizations 
are  produced  by  acids,  such  as  nitric  and  sulphuric,  or  alkalies  such 
as  potash,  lye,  lime,  mortar,  and  possibly  by  the  introduction  into  the 
conjunctival  sac  of  corrosive  sublimate,  cantharides,  or  tobacco 
powder. 

The  gravity  of  results  must  be  estimated  by  the  depth  to  which  the 
tissue  is  affected  and  not  by  its  surface  extension,  for  in  very  small 
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but  deep  wounds  a  failure  to  supply  the  wasted  parts  or  an  excessive 
reaction  during  elimination  with  extension  of  suppuration  to  adjacent 
parts,  may  produce  a  cicatrix  capable  of  sufficient  contraction  to  cause 
serious  deformity. 

In  scalds  of  the  lids  the  edges  may  be  much  affected,  so  as  to  lead  to 
adhesions  and  thus  the  formation  of  a  more  or  less  complete  anky- 
loblepharon, or  where  the  conjunctiva  is  also  involved,  contraction 
may  follow  producing  symblefiharon,  and  a  burn  of  the  lid  sufficient  to 
produce  a  dermal  eschar  extending  through  the  skin  or  down  to  the 
cartilage,  be  it  never  so  small,  may  produce  serious  results  in  a  mal- 
position of  some  of  the  cilia  or  of  n  punctum,  or  may  lead  to  a  very 
obstinate  ectropium.  This  is  especially  true  where  the  injury  is  of  the 
lower  lid,  where  if  it  is  severe,  destroying  the  greater  portion  of  the 
cutaneous  body,  leaving  perhaps  nothing  but  the  cartilage  and  con- 
junctiva the  ensuing  contraction  and  lagophthalmos  will  lead  to  such 
a  degree  of  inflammation  of  the  cornea  and  other  structures  of  the 
eye  that  the  organ  is  soon  destroyed. 

In  the  treatment  of  these  injuries  to  the  lids,  while  I  will  refer  the 
reader  to  the  chapter  on  burns,  found  in  the  main  body  of  this  work, 
for  the  general  indications  and  the  remedies  and  means  with  which 
to  meet  them,  yet  we  here  find  some  special  indications  and  changes, 
which  must  be  likewise  met. 

If  the  burn  or  scald  be  of  only  superficial  extent,  and  no  loss  of  tis- 
sue to  be  anticipated,  tbe  ordinary,  simple,  cold  dressings,  followed 
by  dressings  to  exclude  air,  etc.,  will  suffice.  But  if  the  deeper  tis- 
sues are  involved,  then  in  addition  to  the  proper  application  to  exclude 
air,  as  Vaseline,  oiled  cotton,  solution  lunar  caustic  (applied  with  brush), 
or  any  other  which  may  meet  the  indication.  After  the  surgeon  is 
assured  of  the  integrity  of  the  eye  ball  and  conjunctiva,  and  their 
freedom  from  all  foreign  matter,  a  compress  bandage  must  be  care- 
fully applied  to  keep  the  lids  on  the  stretch,  thus  anticipating  con- 
traction by  favoring  the  formation  of  a  dermal  covering. 

According  to  Arlt,  {Injuries  of  the  Eye,  p.  166),  it  is  well  to  keep 
both  eyes  closely  bandaged  during  the  stage  of  granulation,  in  order 
to  favor  this  dermal  production.  Also,  for  this  purpose,  he  suggests 
the  propriety  of  transplantation  of  epidermis,  according  to  Riverdin's 
method.  Where  the  tarsal  margins  are  not  involved,  instead  of 
using  the  bandage,  the  lids  may  be  carefully  stitched  together,  the 
stitches  being  allowed  to  remain  until  the  epidermic  covering  has 
formed,  this  method  being  the  suggestion  of  Debrotj,  and  later  of 
Von  Graefe.  However,  when  the  tarsal  margins  are  involved  this 
cannot  be  used,  and  they  must  be  kept  carefully  annointed  by  vase- 
line, as  well  as  carefully  and  fully  separated  frequently,  in  order  to 
prevent  their  union  (anchyloblepharon.) 
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SCALDS  AND  CORROSIONS  OF    THE  EYE. 

(a.)  Of  the  Cornea.— There  is  not  the  usual  formation  of  vesicles 
after  scalds  on  this  body,  but  a  dense  white  or  opaque  spot  will  be 
observed,  and  if  most  of  the  corneal  surface  is  involved,  it  may  pre 
sent  a  corrugated  appearance.  The  symptoms  of  reaction  usually 
appear  quite  early,  such  as  ciliary  injection,  redness  and  swelling  of 
the  conjunctiva,  pai.i,  photophobia  and  rachrymation,  varying  accord- 
ing to  the  degree  of  the  injury,  and  in  aifferent  cases;  while  loss  of 
sensibility,  and  chemosis  or  a  dried  state  of  the  injured  cornea,  must 
be  regarded  as  particularly  ominous. 

(b.)  Conjunctiva. — In  scalds  of  this  membrane,  produced  by  liquids, 
the  ocular  conjunctiva  more  frequently  suffers,  in  which  case  the 
injured  part  appears  white,  somewhat  resembling  diphtheritic  mem- 
brane. 

If,  however,  the  burn  has  been  produced  by  molten  substances,  as 
any  of  the  metals,  wax,  tar,  etc. — such  that  it  is  possible  for  the  lid  to 
have  closed  over  a  portion,  or  that  it  should  have  passed  into  the  cul- 
de-sac  of  the  conjunctiva,  by  which  a  more  or  less  deep  eschar  will 
have  been  developed  in  both  the  ocular  and  palpebral  portions — the 
result  will  almost  surely  be  a  more  or  less  broad  symblepharon. 
After  burns  from  these  latter  substances,  the  conjunctiva  should  be 
carefully  examined  to  see  that  no  portion  has  been  retained. 

In  burning  from  gunpowder  the  principal  dangers  to  be  appre- 
hended are,  that  particles  of  the  powder,  or  of  sand  and  metallic  frag- 
ments, may  become  imbeded  in  the  conjunctiva,  or  cornea,  (or  even 
pass  to  the  deeper  structures),  thus  changing  the  character  of  the 
case  very  much,  as  also  the  indications  for  treatment. 

Substances  Acting  Clumically. —  Injuries  to  the  conjunctiva  from 
freshly  slaked  lime  in  the  form  of  mortar,  are  of  frequent  occurrence, 
and  may  result  seriously,  by  the  formation  of  a  symblepharon,  or  by 
exciting  a  violent  inflammatory  action.  Aquce  ammonia,  also,  is  an 
agent  which  frequently  causes  injuries  similar  to  those  last  mentioned. 
Sulphuric  acid  is  a  violent  agent  of  this  class,  and  is  generally  met 
with  in  criminal  cases,  in  which  the  lids  as  well  as  the  conjunctiva 
usually  are  involved. 

Prognosis.— The  consequences  of  either  scalds  or  burns,  of  course, 
depend  upon  extent  and  situation. 

(a.)  Scalds  and  Burns  of  Cornea.— Should  the  cornea,  after  a  scald, 
appear  only  slightly  hazy,  a  simple  desquamation  of  the  epithelium 
wLh  complete  restitution,  in  a  period  of  about  two  weeks,  will  be  the 
result;  and  even  where  that  body  presents  a  deep,  pearly-gray  appear- 
ance, if  suppuration  is  avoided  we  may,  according  to  Arlt,  expect  a 
complete  restitution.  But  if  the  cornea  presents  a  dry  and  shrivelled 
appearance,  a  gangrenous  necrosis  will  be  the  result,  changing  the 
form  of  the  globe. 
It  usually  happens  that  with  a  scald  of  the  cornea,  there  is  also  a 
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-similar  injury  of  some  portion  of  the  palpebral  conjunctiva,  in  which 
case  it  is  almost  impossible  to  prevent  union  of  the  two  surfaces  tak- 
ing place.  And  if  in  addition  to  the  cornea,  a  portion  of  the  adja- 
cent ocular  conjunctiva  be  injured  and  become  puffy,  it  may  push 
forward  on  to  the  cornea,  and  becoming  attached,  lay  the  foundation 
for  a  pterygium. 

(&.)  In  burns  of  the  conjunctiva,  the  prognosis  depends  upon  the 
depth  and  area  of  the  injured  tissue;  as  destroyed  conjunctival  tissue, 
beyond  the  epithelium,  is  never  reproduced,  and  consequently,  resto- 
ration only  takes  place  through  contraction  of  neighboring  parts, 
which  may  cause  the  lids  to  become  curved  in,  the  conjunctival  sac  to 
be  reduced  in  depth,and  thus  the  motions  of  the  ball  interfered  with. 
If  the  wound  on  the  ball  be  deep,  and  extend  so  far  into  the  cul-de- 
sac  as  to  meet  with  a  wounded  surface  of  the  lid,  a  scleral  symble- 
pharon  will  be  formed,  on  the  extent  of  which  will  depend  the  feasi- 
bility of  an  operation  for  ultimate  relief,  the  chances  for  freeing  the 
ball  being  very  much  less  than  where  no  fusion  of  the  cul-de-sac  has 
taken  place,  as  evidenced  by  our  ability  to  pass  a  probe  behind  the 
syniblepharon. 

Treatment. — After  scalds  or  burns  of  the  eye  the  first  care  must  be 
to  ascertain  whether  any  of  the  offending  matter  still  remains  in  any 
portion  of  its  tissue,  either  imbedded,  or  lodged  in  any  of  the  conjunc- 
tival folds.  If  the  injury  has  been  caused  by  a  molten  liquid  or  one 
of  considerable  consistency,  the  eye  should  be  carefully  syringed  with 
warm  water.  If  by  acids,  a  solution  of  soda  or  potassa  should  be 
used  to  neutralize  it,  after  which  olive  oil,  or  preferably,  on  account 
of  less  liability  of  being  rancid,  vaseline  should  be  dropped  into  the 
eye. 

If  lime  or  mortar  be  the  agent,  we  should  remove  as  much  as  possi- 
ble at  once,  by  mechanical  means,  then  drop  into  the  eye  olive  oil,  vase- 
line, milk,  weak  solution  of  vinegar  or  some  article  which  will  unite 
with  the  lime  to  form  an  innocuous  compound.  Water  will  only 
aggravate,  and  should  never  be  used.  The  removal  of  mortar  from 
the  conjunctival  sac  is  frequently  attended  with  great  difficulty;  col- 
lections of  sand  may  be  best  removed  by  means  of  a  Daviell's  scoop 
:and  gentle  irrigation.  The  removal  of  cooled  metal  fragments  or 
scales,  frequently  requires  the  use  of  considerable  force,  which  may 
give  rise  to  corresponding  irritation.  "In  a  case  of  Amnions,"  reported 
by  Arlt,  (Injuries  of  the  Eye  p.  174)  "a  drop  of  molten  pitch  adhering 
to  the  cornea  was  floated  away  by  repeated  instillations  of  luke  warm 
•oil,  and  the  external  application  of  pieces  of  linen  saturated  with  it, 
rafter  other  mechanical  measures  had  failed."  According  to  the 
same  author  (p.  175,)  Gosselin  recommends  frequent  instillations  of 
a  strong  saccharine  solution,  to  dissolve  and  remove  particles  of  lime, 
•especially  when  they  adhere  to  the  cornea. 

In  all  cases  where  the  injury  has  been  severe,  the  patient  should  b« 
■confined  to  the  bed,  or  at  least  in  doors,  in  a  darkened  room,  in  order 


242  SURGICAL    EMERGENCIES. 

to  avoid  the  use  of  either  eye  and  thus  ensure  perfect  quiet  to  the 
affected  one  until  after  the  danger  of  an  iritis  is  passed;  and  in 
many  cases,  especially  where  the  cornea  is  implicated  it  will  be  best 
to  anticipate  iritic  trouble  by  the  use  of  a  solution  of  Atropia  one  of 
two  grains  to  the  ounce.  Ice  cold  compresses  should  be  used  to  con- 
trol the  reaction,  also  lotions  of  Aconite,  Calendula,  or  Hamamelis,  as 
indicated,  may  be  applied  by  means  of  thin  pieces  of  cotton,  or  linen 
cloth,  or  better,  surgeon's  lint,  at  same  time,  these  or  other  suitable 
remedies  will  be  administered  internally. 

The  involvement  of  the  cornea  will  modify  the  treatment  in  propor- 
tion as  it  is  affected,  as  any  threatened  loss  of  tissue  there  will  demand 
that  the  treatment  be  such  as  that  called  for  in  suppurative  keratitis. 

To  favor  the  elimination  of  the  eschars,  moist  warm  applications 
may  be  applied  for  twenty  minutes,  at  intervals  of  one,  two,  or  three 
hours.  One  of  the  chief  duties  of  the  surgeon  is  to  prevent  the  adhesion 
of  apposing  wounded  surfaces.  Already  during  the  first  few  days  or 
perhaps  even  hours,  plastic  bands  may  be  observed  in  the  cul-de-sac, 
or  the  region  of  the  falx,  which  must  be  broken  up.  Strong  rotation 
of  the  eyeball  in  the  opposite  direction  may  suffice ;  if  it  does  notv 
then  a  scoop  or  probe  must  be  used  to  this  end.  Bands  which  are 
quite  large  and  firm  may  be  broken  in  this  early  stage  by  passing  a 
probe  behind  them  and  pressing  out.  Various  have  been  the  device* 
to  prevent  these  unions,  where  large  surfaces  were  involved ;  such  as 
the  use  of  plates  of  enamel,  wax,  lead,  etc.,  but  as  a  rule  the  degree  of 
irritation  already  existing  forbids  their  employment,  besides,  where 
the  cul-de-sac  is  involved  they  can  be  of  no  avail,  cicatrization  begin- 
ning as  it  does  at  the  bottom,  the  foreign  body  is  forced  out  before  the 
cicatrizing  process.  The  measures  which  will  give  greatest  satisfac- 
tion are,  frequent  separation  (once  or  twice  daily,)  of  the  injured  sur- 
faces, either  by  traction  where  that  will  avail,  or  by  use  of  the  probev 
followed  by  instillations  of  oil  or  vaseline 

Prof.  Otto  Becker,  "  (  Weiner  Med.  Worchenschrift,^  1874  No.  46. 
Graefe's  Archive,)  has  shown  that  the  conjunctiva  of  the  rabbit  may 
be  used,  (when  granulations  are  rapidly  sprouting,)  as  grafts,  after 
the  Reverdin  method  of  skin  grafting. 

IV.   INJURIES  TO  THE  EYEBALL  PRODUCED  BY  SUDDEN 
COMPRESSION  OR  CONCUSSION. 

In  this  division  we  include  all  those  injuries  produced  by  the  appli- 
cation of  force  directly  to  the  globe  of  the  eye  through  the  medium  of 
a  more  or  less  blunt  instrument,  resulting  in  a  solution  of  continuity 
or  contiguity  of  certain  tissues  or  parts  without  penetration  by  the 
offending  instrument.  The  organ  in  such  cases  will  be  indented  or 
contused,  at  some  point,  or  possibly  flattened,  in  cases  where  the 
instrument  inflicting  the  injury  is  broad. 

Similar  cases  are  recorded  where  the  eye  has  been  thrown  into  vio- 
lent oscillation  by  some  force  acting  directly  or  indirectly  through  th& 
head  or  body. 
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Aside  from  the  palpebral  changes,  the  results  of  such  injuries  are 
very  concisely  given  by  Arlt  as  follows:  "Extravasation  of  blood 
under  the  conjunctiva  ;  opacity,  with  subsequent  inflammations  and 
suppuration  of  the  cornea  either  with  or  without  a  solution  of  surface 
continuity;  rupture  of  the  sclerotic  coat,  near  the  corneal  circumfer- 
ence, (rarely  in  its  posterior  portion) ;  hemorrhage  into  tbe  anterior 
chamber  ;  more  or  less  laceration  of  the  iris  ;  paralysis  (or  more  rarely 
spasmodic  contractions)  of  the  sphincter  ;  suspension  of  accommoda- 
tion; bursting  of  the  capsule  ;  overstretching,  or  laceration  of  the  zonu- 
la, with  various  degrees  of  formative  and  other  changes  in  the  lens; 
choroidal  rupture  with  haemorrhage  into  the  vitreous  hnmor,"  and  dis- 
turbances of  the  retinal  function  by  other  causes,  as  extravasation  of 
blood  into  the  region  of  the  ciliary  body,  which  according  to  the  inves- 
tigations of  Dr.  Berlin,  takes  place  in  sudden  compression  of  the 
eyeball,  but  is  only  demonstrable  by  post-mortem  examination.  The 
resultant  changes  after  such  injuries,  as  haemorrhage  into  the  anterior 
chamber  or  vitreous  body,  or  the  later  products  of  reactionary  inflam- 
mation, together  with  cataractous  changes  in  the  lens,  will  preclude 
an  early  recognition  of  the  entire  amount  of  damage  done,  and  a  prog- 
nosis may  be  possible  only  after  months  of  patient  waiting  and 
watching. 

I  deem  it  well  to  suggest  that  in  all  cases  where  the  palpebral  appear- 
ances suggest  the  possibility  of  the  ball  being  involved  in  the  injury, 
the  vision  should  be  tested,  as  the  character  of  the  treatment  should 
be  dictated  by  the  amount  of  evidence  of  internal  injury  which  exists. 
At  this  point  it  will  be  well  to  remember  that  abnormalities  frequently 
exist  which  are  not  due  to  injury ;  of  which  the  patient  has  never  been 
conscious ;  it  being  a  very  frequent  occurrence  in  the  practice  of  the 
ophthalmic  surgeon  to  find  the  visual  power  or  acuity  of  vision  in  one 
eye  reduced  by  a  large  per  centage,  below  that  of  its  fellow,  the  defect 
being  wholly  physiological ;  or,  should  one  attempt  to  be  critical,  only 
a  certain  portion  of  the,  defect  is  added  by  the  more  or  less  imperfect 
nse  of  the  organ.  In  order  to  a  better  comprehension  of  some  of  the 
lesions,  the  results  of  compression  of  the  eye,  we  will  briefly  consider 
its  peculiarities  of  construction  and  its  adjustment  to  the  bony  cavity 
which  it  occupies. 

The  contents  of  the  ball;  the  aqueous  and  vitreous  humors  are  incom- 
pressible, and  the  tissues  surrounding  them  are  only  very  slightly 
elastic ;  this  mass  of  tissue  thus  composed  is  inclosed  or  embraced  for 
its  greater  part  by  a  thick  very  elestic  cushion  of  adipose  tissue,  which 
renders  any  pressure  of  the  eyeball  against  the  bony  orbit  very  diffi- 
cult, thus  also  providing  for  an  equalization  of  the  force  applied  to 
■itnv  one  part,  such  that  we  need  not  look  for  the  results  at  a  point 
diametrically  opposite  that  where  the  injury  was  applied,  and  to  use 
the  language  of  another  (Von  Arlt)  "an  indentation  or  flattening  of 
the  eyeball  cannot  plausibly  be  considered  possible,  unless  the  same 
also  changes  its  form  in  toto. 
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Suppose  we  consider  the  point  attacked  as  the  pole,  and  the  direc- 
tion of  the  attacking  force  as  the  axis  of  a  sphere,  then  the  equator 
of  the  latter  must  become  longer  at  the  moment  of  the  injury."  Hence 
if  the  eyeball  is  flattened  at  its  anterior  pole  (the  most  frequent  occur- 
rence) it  must  for  the  moment  become  longer  in  its  equator.  Anteriorly 
the  choroid  is  firmly  fixed  to  the  corneo-scleral  ring  by  the  ciliary  mus- 
cle ;  posteriorly  it  is  closely  united  to  the  sclerotic  around  the  optic 
nerve  entrance  ;  while  in  the  intermediate  region  it  is  comparatively 
loosely  attached,  so  much  so  that  Von  Arlt  thinks  the  choroid 
can  glide  upon  the  sclerotic,  intermediate  between  the  points  of 
firmer  union.  The  membranes  are  again  more  closely  united  by 
means  of  the  vena  vorticosa  and  some  connective  tissue.  Now  we 
can  understand  that  a  force  sufficient  to  produce  a  rupture  of  the 
cnoroid  through  the  flattening  of  the  ball  and  consequent  elongation 
of  its  equator,  must  produce  that  lesion  transversely  to  the  direction 
of  the  extending  force,  or  parallel  to  the  periphery  of  the  optic  nerve 
entrance,  a  concentric  rent ;  an  analogous  rupture  may  occur  near  the 
anterior  attachment  of  the  choroid,  but  is  incapable  of  demonstration 
before  death.  Euptures  of  the  choroid  in  front  of  the  equator  have 
only  been  observed  to  occur  where  the  injury  to  this  region  has  been 
produced  by  a  blunt  instrument,  "in  which  case  the  choroidal  rent  is 
explained  by  the  amount  of  indentation  of  the  sclerotic  at  the  same 
time  rupture  also  occurs  posterior  to  the  equator  and  in  the  same 
meridian  and  can  be  explained  by  the  pulling  forward  of  the  choroid. 
41  Without  question,  says  Arlt,  the  greatest  difficulties  are  presented 
in  endeavoring  to  account  for  certain  lacerated  wounds  which  are 
found  on  the  anterior  zone  of  the  sclerotic,  which  implicate  the  tunica 
uvea,  and  which  result  from  blunt  force.  It  is  remarkable  that  lacera- 
tions of  this  nature,  through  which  more  or  less  of  the  fluid  contents 
of  the  eyeball  and  sometimes  even  portions  of  the  iris  or  the  whole  of 
the  lens  escape,  always  run  parallel  or  nearly  so  to  the  corneal  margin  ; 
and  also  that  they  occur  almost  invariably  at  the  upper  part,  usually 
above  and  to  the  inside."  Many  occur  below  or  to  the  inside.  Without 
entering  into  the  theories  as  to  the  manner  of  production,  which  have 
really  only  a  medico-legal  interest  attaching  to  them,  we  will  further 
state  that  the  sclerotic  may  give  way  either  at  the  point  of  injury  or 
counter-pressure,  or  at  some  point  in  the  circle  of  greatest  tension 
which  is  least  protected,  this  being  usually  between  the  points  to 
which  force  is  applied. 

An  additional  reason  for  the  occurrence  of  the  sclerotic  rent  parallel 
to  the  corneal  margin  is  found  in  the  histological  fact,  that  the  fibres 
of  the  sclerotic  coat  run  parallel  to  the  latter  within  the  confines  of 
the  ciliary  region.  The  dilatation  of  the  corneo-scleral  ring  by  the  flat- 
tening of  the  cornea  is  supposed  (Arlt)  to  account  for  the  occurrence 
of  rupture  of  the  iris,  laceration  of  the  zonula,  rupture  of  the  capsule, 
changes  in  the  shape  and  position  of  the  lens.  These  latter  changes,  it 
is  said,  may  occur  without  the  flattening  of  cornea,  in  certain  cases  of 
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concussion  where  the  relatively  heavier  lens  is  thrown  into  excessive 
motion.  The  paralysis  of  the  sphincter  iridis  and  the  ciliary  muscle 
as  a  result  of  concussion  is  not  satisfactorily  accounted  for. 

(a.)  Extravasation  of  blood  beneath  the  conjunctiva. — This  condition 
may  result  from  the  impinging  of  some  blunt  instrument  against  the 
eye,  also  from  coughing,  sneezing  or  straining,  and  may  lead  to  such  a 
degree  of  tension  of  the  conjunctiva  as  to  cause  a  very  decided  chem- 
osis.  It  may  be  associated  with  haemorrhage  into  the  fundus,  and 
where  the  external  appearance  is  not  observed  until  three  or  four  dajs 
after  the  receipt  of  injury,  an  internal  lesion  is  to  be  suspected  ;  hence 
it  is  unsafe  to  omit  in  these  cases,  a  careful  ophthalmoscopic  examin- 
ation, unless  the  diagnosis  is  very  clear. 

The  blood  usually  absorbs  in  a  few  days,  leaving  a  yellowish  tinge 
to  remain  for  a  longer  or  shorter  time. 

Treatment. — For  the  first  few  hours  the  free  use  of  cold  wa^er  medi- 
cated with  Arnica  tinct.  ten  to  twenty  drops  to  the  ounce  will  usually 
meet  the  indications  and  if  internal  haemorrhage  exists  we  will  not 
omit  to  employ  the  remedy  internally  at  the  same  time.  Bamamehs 
may  have  a  sphere  in  some  special  cases,  and  Ledum  is  highly  recom- 
mended, having  done  valuable  service  in  promoting  absorption  where 
Arnica  had  failed,  (A.  &  N.)  (Ionium  also  has  seemed  to  do  good  in 
persistent  cases,  aggravated  by  cough,  more  particularly  in  those  cases 
where  the  organ  became  sensitive  to  light  and  touch. 

(b.)  Contusion  of  the  cornea. — This  class  of  injuries  is  of  peculiarly 
great  interest,  because  of  the  frequently  resultant  keratitis  with  sup- 
puration, which  usually  terminates  in  abscess,  or  occasionally  ulcera- 
tion, thus  becoming  one  of  the  most  formidable  of  the  diseases  of  the 
eye. 

The  cause  is  almost  always  the  result  of  the  accidental  impinging  of 
some  hard  substance  against  the  cornea,  as  a  piece  of  stone,  metal, 
a  blade  of  corn,  wisp  of  straw  or  any  other  solid  substance ;  such  dis 
ease  is  more  likely  to  follow,  in  the  case  of  old  people,  or  those  suffer- 
ing from  conjunctival  blennorrhcea  or  blennorrhoea  of  the  lachrymal 
sac.  The  Dad  results  in  all  operations  involving  the  cornea,  made  in 
this  latter  class  of  subjects,  would  suggest  the  importance  of  doing 
away  with  any  lachrymal  stenosis  as  early  as  possible  in  a  case  of 
threatened  abscess.  This  would  be  done  in  the  manner  usual  in  cases 
of  lachrymal  obstruction,  by  slitting  up  a  canaliculus  and  introduc- 
tion of  probes  at  suitable  intervals. 

Diagnosis. — If  seen  early  after  receipt  of  the  injury  the  small  point 
of  excavation  from  loss  of  tissue  may  be  apparent  only  when  viewed 
laterally  or  by  lateral  illumination,  but  later  when  the  ciliary  injec- 
tion is  more  marked,  this  point  will  present  as  a  "light-grayish  disk 
shaped  opacity,"  becoming  deeper  yellow  as  the  purulent  infiltration 
extends  through  the  different  layers  of  the  cornea  as  they  lie  behind 
each  other.  At  this  time  the  pain  may  be  very  pronounced,  which 
will  be  relieved  with  the  discharge  of  more  or  less  of  the  pus ;  but  we 


246  SURGICAL    EMERGENCIES. 

must  not  on  this  account  permit  ourselves  to  relax  our  vigilance,  for 
the  process  will  frequently  continue  to  extend.  "An  ominous  prodrome 
of  such  extension  is  a  light  gray  halo  which  joins  and  surrounds  the 
infiltrated  and  tumefied  margin  of  the  ulcer  (Arlt.)"  The  forma- 
tion of  pus  in  the  cornea,  usually  means  pus  in  the  anterior  chamber 
also,  and  with  this  complication  is  likely  to  be  developed  iridocyclitis, 
which  may  give  rise  to  the  most  excruciating  pain,  lasting  through 
days  and  requiring  the  operation  of  paracentesis  of  the  cornea  for  its 
relief. 

The  prognosis  in  abscess  of  the  cornea  is,  at  best,  only  comparatively 
favorable,  as  we  may  always  expect  a  more  or  less  marked  opacity  to 
result,  and  as  this  is  apt  to  reach  to  a  portion  of  the  pupillary  space 
there  will  be  some  degree  of  diffusion  of  the  rays  of  light,  impairing 
vision  in  proportion  to  amount  of  opacity.  The  cornea  may  be  so  far 
destroyed  by  the  necrotic  process  that  even  an  iridectomy  may  be 
of  no  avail,  not  to  mention  the  cases  in  which  the  process  is  more  vio- 
lent, leading  to  more  or  less  extensive  suppuration  of  the  ball,  and 
staphyloma  or  to  phthisis  bulbi. 

Treatment.— Fox  the  exhaustive  treatment  of  this  class  of  cases  I 
must  refer  to  the  existing  text-books  in  both  schools,  those  of  our  own 
school  furnishing  already  very  liberal  remedy  indications.  All  opera- 
tive measures  being  fully  described  in  those  of  the  other. 

If  the  case  is  seen  immediately  after  the  injury,  cold  compresses 
either  simple  or  medicated  with  Arnica  will  always  be  called  for ;  if 
there  is  already  some  redness  and  pain,  Aconite  in  same  way  and 
internally.  This  remedy  will  be  particularly  indicated  after  injuries 
occasioned  by  some  hard  body,  such  as  bits  of  steel,  cinders,  etc., 
which  becoming  imbedded  have  remained  for  some  time  in  the  eye, 
giving  rise  to  the  peculiar  irritation  with  sense  of  dryness  so  char- 
acteristic of  this  remedy.  At  this  stage  also,  if  the  ciliary  injection  is 
marked  and  pain  exists  in  and  around  the  eye,  I  think  it  is  always 
well  to  anticipate  iritic  complication  by  the  use  of  atropine,  one-half 
to  two  grains  to  the  ounce  of  water  according  to  intensity  of  symp- 
toms ;  besides  the  immediate  tendency  of  such  application  will  be  to 
diminish  ciliary  engorgement  and  thus  relieve  pain. 

In  the  majority  of  cases  of  this  class,  the  above  treatment  will  be 
all  that  will  be  required,  of  course,  always  supposing  that  any  sub- 
stance adhering  to  or  imbeded  in  cornea  has  first  been  removed  by 
means  of  the  spud,  or  other  suitable  instrument.  If  the  case  pro- 
gresses unfavorably,  with  the  advent  of  pus  the  cold  applications  must 
be  discontinued,  warm  being  sometimes  substituted.  If  the  ulcer  is 
spreading  with  no  attempt  to  establish  vascular  supply,  (as  evidenced 
by  blood  vessels  reaching  up  toward  ulcer)  warmth  is  imperatively 
demanded,  in  form  of  poultice  (slippery  elm  or  flax  seed  meal)  changed 
often  enough  to  prevent  becoming  cold,  the  eye  being  kept  covered  by 
a  cotton  pad  or  warm  flannel  during  night,  and  interval  between 
Changes  of  poultice, as  it  will  at  once  be  evident  to  any  one  that  much 
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harm  may  result  from  their  improper  use,  it  will  be  expected  that 
warm  applications  will  be  avoided  by  those  not  competent  to  judge  of 
their  effects. 

In  this  latter,  or  non- inflammatory  class,  the  topical  use  of  Chlorine 
water  often  proves  immensely  advantageous,  acting  both  as  a  stimu- 
lant and  disinfectant,  it  should  be  applied  pure  with  camel-hair  brush 
to  the  ulcer,  from  once  to  several  times  daily,  according  to  condition. 
In  the  inflammatory  variety,  it  may  be  called  for  as  a  disinfectant, 
but  must  be  applied  with  more  care,  and  diluted.  In  all  inflamma- 
tory conditions  of  the  cornea  astringent  applications  are  to  be  especially 
condemned. 

Tiie  existence  of  an  ulcer  or  abscess  of  the  cornea  does  not  perse  call 
for  the  use  of  Atropine;  the  complications  of  iritis  or  ciliary  engorgement 
furnish  the  indication  for  its  use,  as  well  does  also  the  situation  of  the 
ulcer ;  if  it  be  central  and  threaten  perforation  Atropia  must  be  used 
of  a  strength  sufficient,  if  possible,  to  prevent  the  iris  from  falling  into 
the  opening.  If  the  ulcer  have  a  peripheral  location  Eserin  will  be 
indicated,  and  in  order  to  maintain  a  full  effect  from  this  drug  it  must 
be  applied  several  times  during  the  day,  a  one  per  cent,  solution  being 
about  as  strong  as  it  will  be  well  borne,  usually. 

A  very  valuable  adjunct  to  the  treatment  of  abscess  of  the  cornea 
is  a  carefully  applied  bandage,  the  angles  of  the  eye,  (internal  and 
external)  being  well  filled  out  with  charpie,  the  whole  being  changed 
two,  three  or  more  times  daily  in  order  to  remove  the  secretions,  and 
ripply  Atropia.  The  bandage  is  likewise  indicated  in  case  of  ulcera- 
tion, but  owing  to  abundance  of  the  discharge,  excessive  irritability, 
iritis,  etc.,  its  use  is  frequently  not  permissable. 

Light  must  be  excluded  from  the  affected  eye  and  in  severe  cases 
from  both.  In  abscess  this  will  be  best  effected  by  means  of  the  band- 
age; in  ulceration  by  the  shade  or  remaining  in  a  dark  room.  The 
local  and  general  condition  of  the  patient,  must  both  be  consulted  in 
deciding  which  of  these  means  shall  be  adopted. 

The  surgical  measures  will  have  relation,  principally,  to  the  state  of 
ulceration.  Paracentesis  has  always  been  recommended  in  cases  of 
threatened  rupture,  but  since  the  introduction  of  the  Saemisch  incis- 
ion, it  is  not  so  frequently  made.  This  latter  operation  has  been,  by 
some  of  its  advocates,  brought  forward  with  so  much  warmth  a3  to 
be  thought  to  supplant  all  other  operations  in  this  condition ;  although 
it  was  introduced  for  a  particular  variety  of  ulcer.  The  creeping  ulcer 
(ulcus  serpens.)  The  operation  is  made  by  means  of  a  Graeffe  cataract 
knife,  entered  in  the  healthy  tissue  at  one  side  of  the  ulcer,  passed 
through  the  anterior  chamber  and  made  to  pass  out  in  healthy  tissue  at 
opposite  side,  then  by  a  sawing  movement  made  to  cut  outward  through 
the  ulcer,  after  which  Atropine  is  instilled  and  a  compress  bandage 
applied.  The  wound  is  opened  daily  for  two  to  four  days,  by  means  of  a 
probe  or  spatula  passed  through  its  entire  length.  A  characteristic  pe- 
■culiarity  of  this  and  the  traumatic  ulcer  being  non-vascularity  of  the 
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unaffected  portion  of  the  corneal,  the  same  operation  seemed  alike* 
indicated  in  both  ;  but  as  so  large  an  incision  must  affect,  by  its  cica- 
trix, the  form  of  the  cornea  thus  producing  irregular  refraction,  one 
should  not  haste  to  make  it,  also  it  has  been  observed  (Arlt  p.  37) 
(Carter,  p.  243,)  that  in  many  cases  the  good  result  was  not  perma- 
nent ;  the  cicatrices  yielding  after  a  time  to  the  intra-ocular  pressure,, 
became  sources  of  pain  and  irritation,  and  sometimes  ultimately 
required  enucleation  of  the  eyeball."  I  do  not  however,  wish  at  pres- 
ent to  be  understood  as  condemning  the  operation,  but  only  wish  to 
limit  its  application,  as  I  believe  iridectomy  in  a  very  large  number 
of  cases  meets  every  indication  better,  for  the  various  reasons,  that 
in  a  large  central  ulcer  the  cicatrix  will  be  so  large  that  an  artificial 
pupil  will  be  advantageous  if  not  an  absolute,  necessity,  that  intraocu- 
lar tension  is  successfully  overcome,  and  any  existing  iritis  combatted. 
To  make  a  gross  classification  of  the  cases  suited  to  these  different 
operations  we  may  say  that  the  very  indolent,  large,  non-vascular 
ulcers  will  be  best  met  by  the  Ssemisch  incision,  while  the  more  active- 
character  of  cases,  with  probably  a  tendency  to  extension  to  adjoining 
tissues,  will  require  iridectomy. 

But  I  must  insist  that  before  any  of  the  above  operations  have  been 
resorted  to,  the  case  shall  have  been  carefully  studied  in  the  light  of 
our  materia  medica,  as  I  believe  that  by  the  proper  use  of  our  remedies- 
in  this  class  of  cases  many  brilliant  results  will  be  achieved,  which 
would  have  been  compromised  by  the  use  of  the  knife. 

The  remedies  most  frequently  called  for  may  be  given  in  the  follow- 
ing order.  1st.  Aconite,  Arnica,  Arsenicum,  Ignatia,  Ham.,  Kali  b.,. 
Merc  :  2nd.  Calc.  c,  Euplu,  Hepar,  Bhus,  Sil. 

For  special  remedy  indications,  refer  to  chapter  on  Ulcers,  to  Allen 
&  Norton,  Ophthalmic  Therapeutics,  and  as  general  systemic  peculiari- 
ties or  dyscrasias  must  not  be  overlooked  in  such  grave  conditions* 
we  may  be  led  to  a  comparison  of  almost  any  remedj  in  materia  medica. 

5.  Injuries  to  crystalline  lens  from  blows  with  a  whip  or  twig  to  the 
cornea,  or  more  violent  blows  over  eye,  concussion  of  the  cranium  orr 
whole  body  may  result  in  simple  concussion  of  the  lens  followed  by 
opacity  of  its  substance,  or  in  laceration  of  the  anterior  capsule.  Also 
one  case  observed  by  Knafb;  (Arlt,  p.  57,)  in  which  there  was  an 
isolated  rent  of  the  posterior  capsule.  "More  frequently  however, 
such  injuries  result  in  partial  or  total  stretching  of  the  suspensory 
ligament ;  of  the  lens  and  in  the  light,  of  well  authenticated  cases  it 
seems  we  may  be  justified  in  the  belief  that  such  stretching  or  lacera- 
tion in  the  zonula  may  take  its  course  with  ultimate  restitution  of 
the  functions  of  the  eye.  Whether  aniopacity  of  the  lens  can  be  occa- 
sioned by  concussion  of  the  eye  without  rupture  of  the  capsule  or  lacer- 
ation of  the  zonula  taking  place  also,  we  have  only  the  experiments 
of  Berlin,  (loc.  cit.  p.  47,)  from. which  to  judge.  In  these  he  found  an 
opacity  of  the  anterior  cortical  substance  to  follow  after  striking  the- 
eyes  of  rabbits  with  an  elastic  rod.  More  frequently  as  results  of  these 


JNJURIES    OF    THE    EYE.  249' 

injuries  we  have  rupture  of  the  choroid  or  detatchment  of  the  retina ;. 
in  the  former  we  may  have  a  resultant  amblyopia,  or  in  the  latter  case 
cataract  and  synechia  without  at  any  time  the  existence  of  circum- 
corneal  injection  or  pain.  On  account  of  the  various  insidious  results- 
which  may  follow  such  injuries,  the  physician  will  only  have  dis- 
charged his  duty  to  the  subject  of  a  recent  injury  when  he  has  care- 
fully tested  the  field  of  vision,  observed  the  state  of  the  tension,  and 
canvassed  thoroughly  the  media  or  fundus  of  the  eye,  or  both,  as  the 
case  will  admit,  by  the  ophthalmoscope.  For  upon  the  early  recogni- 
tion of  a  choroidal  rupture  and  effusion  of  blood  beneath  the  retina,, 
may  rest  the  only  chances  of  preventing  destructive  inflammatory 
action,  or  cataractous  developments. 

6.  Luxation,  partial  or  complete,  of  the  crystalline  lens. — It  is  the  office 
of  the  zonula  to  fix  the  lens  in  its  place  in  the  patellar  fossa  or  depres- 
sion in  the  vitreous ;  this  suspension  takes  place  in  such  a  manner  as  to 
permit  of  excursions,  anterior  and  posterior  being  made  by  the  lens 
without  detriment  to  its  functions. 

The  zonula  is  said  to  be  capable  of  being  stretched  to  the  extent  of 
two  millimeters,  provided  tension  is  gradual,  without  rupture  of  con- 
tinuity, but  by  such  state  of  stretching  is  developed  a  predisposition 
to  laceration  of  the  zonula  more  or  less  complete,  which  may  take 
place  with  very  slight  provocation. 

The  slighter  resistance  of  the  zonula  explains  why,  under  the  influ- 
ence of  a  blow,  the  capsule  rarely  bursts,  permitting  the  escape  of  the 
lens,  but  is  dislocated  as  a  whole.  However  cases  of  the  former  variety 
do  occur,  as  the  following  one  from  my  case-book  will  illustrate. 

M.  L.,  aged  nineteen  years,  has  this  history  :  One  week  previous  to 
visit  to  me  while  underbrushing,  was  strnck  in  right  eye  by  a  twig  or 
small  branch,  immediately  followed  by  pain ;  examination  shows  only 
quantitative  vision,  injection  of  the  sclero-corneal  border,  iris  dis- 
colored, a  flap  like  rent  in  the  anterior  lens  capsule,  lens  substance 
protruding  through  the  pupil,  iris  bulged  forward  at  lower  inner  quad- 
rant, by  a  portion  of  the  swollen  lens  which  rests  upon  it,  some  semi- 
opaque  lens  substance  adherent  to  membrane  of  decemet.  Eye  was- 
confined  with  a  bandage,  and  Atropia  instilled  with  view  to  removing 
pupillary  margin  of  the  iris  from  lens  mass ;  which  owing  to  inflamma- 
tory results  was  only  partially  successful;  after  which  the  lens  was 
removed  through  a  linear  incision  made  at  lower  outer  quadrant, 
patient  making  a  rapid  recovery  without  any  untoward  developments. 
Of  course  the  proper  and  only  safe  course  to  be  pursued  in  such  a  case 
would  be  immediate  removal  of  lens,  before  inflammatory  conditions- 
develop. 

(a.)  Sub-luxation  of  the  lens  may  be  nothing  more  than  a  condition 
of  ectopia  in  which  there  is  stretching  of  the  suspensory  ligament  to- 
the  extent  to  allow  the  lens  to  become  changed  from  its  ordinary  shape 
to  one  more  globular,  thus  giving  rise  to  myopia  and  possibly  to  a 
tremulous  condition  of  the  iris  on  account  of  the  removal  of  some  off 
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its  support ;  or  the  lens  may  assume  an  oblique  position  giving  rise  to  a 
condition  of  astigmatism,  or  irregularity  in  the  refraction.  By  this 
inclined  position  of  the  lens  also  we  are  given  an  appearance  of  very 
great  diagnostic  value,  viz :  with  this  changed  position  of  the  lens 
there  is  a  bulging  forward  of  the  iris,  caused  by  that  portion  of  the 
lens  which  is  tilted  forward,  thus  diminishing  the  depth  of  the  ante- 
rior chamber  at  that  part,  by  this  means  rendering  this  chamber  of 
unequal  depth.  Also  when  considerable  mydriasis,  either  as  a  result 
of  the  injury,  or  artificial,  exists,  the  ophthalmoscope  may  reveal  the 
oblique  position,  as  the  border  of  the  lens  will  then  appear  as  a  dark 
line  against  the  red  back  ground.  , 

Lateral  displacement  of  lens. — In  this  position  of  this  body  the  char- 
acter of  the  injury  may  be  recognized  by  the  unaided  eye,  on  assuming 
certain  positions  toward  the  lens;  where  the  lens  border  falls  within 
the  pupil,  the  total  reflection  of  the  rays  of  light  falling  on  this  border 
still  contained  within  its  capsule,  giving  rise  to  the  appearance  of  a 
drop  of  oil  on  water"  (  Ari/t)  ;  or  where  the  lens  has  sunk  or  passed 
into  the  vitreous,  the  ophthalmascope  must  be  brought  into  requisi- 
tion, under  these  circumstances,  with  certain  combinations  between 
the  position  of  lens  and  the  entrance  of  light  the  patient  may  describe 
the  appearance  of  a  dark  ring  or  disk  in  the  field  ;  or  the  still  trans- 
parent lens  situated  so  as  to  cover  a  portion  of  the  pupil  may  give 
rise  to  monocular  diplopia.  In  examination  of  patients  of  this  class 
the  previously  existing  state  of  the  refraction  of  the  eye  should  be  con- 
sidered ;  also  we  must  bear  in  mind  the  conditions  of  spontaneous  dis- 
location. These  are  divided  into  ectopia  and  spontaneous  luxation.  By  the 
former  is  understood  a  slight  degree  of  displacement  of  the  lens,  within 
the  ciliary  processes,  with  a  continuance  of  the  normal  attachment. 
Spontaneous  luxation  on  the  contrary  is  a  total  removal  of  the  crys- 
talline from  the  optic  axis,  by  destruction  or  excessive  tension  of  the 
zonula,  and  separation  of  the  attachment  between  the  posterior  cap- 
sule and  the  hyaloid  (Stellwag). 

[b.)  Luxation  of  the  lens. — In  this  condition  there  is  complete  separa- 
tion of  all  the  lens  attachments,  but  this  body  may  still  present,  for 
a  time,  the  appearances  of  partial  luxation ;  sooner  or  later,  however, 
it  is  likely  to  gravitate  to  the  floor  of  bulb,  or  lower  portion  of  the 
vitreous.  It  may  remain  transparent  for  a  considerable  time,  even 
months  and  years,  (  Arlt.)  It  may  pass  from  one  position  into  another, 
being  at  one  time  before  at  another  behind  the  iris.  The  lens  finally 
becomes  cataractous.  But  the  most  serious  results  of  its  presence  in 
an  abnormal  postion  are  the  irritation  of  the  uveal  tract,  leading  to 
chronic  or  more  rapidly  developing  inflammatory  conditions,  as  irido- 
cyclitis, with  all  the  dangers  of  sympathetic  ophthalmia.  It  may  result 
in  serous  exudation  into  the  vitreous  humor,  in  increased  tension  of 
the  globe,  and  to  a  glaucomatous  condition  of  amaurosis. 

In  the  diagnosis  of  the  immediate  results  of  an  injury  of  this  kind  it 
mnst  be  remembered  that  in  addition  to  the  congenital  or  spontaneous 
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displacements,  there  are  predisposing  causes  resulting  from  inflamma- 
tory action,  such  as  anterior  scleral  staphyloma,  pointed  out  by  Stell- 
wag,  adhesions  between  anterior  capsule  and  iris,  etc.,  by  which  a 
displacement  may  occur  with  a  very  slight  accident.  Under  such  cir- 
cumstances the  choroid  would  be  much  less  likely  to  suffer,  and  the 
dangers  of  troublesome  irritation  less  also.  If  an  eye  suffering  from 
a  partial  displacement  of  the  lens  is  moved  rapidly  about,  a  tremulous- 
ness  of  the  iris  at  the  point  where  it  has  lost  the  support  of  the  lens 
will  be  noticed,  also  it  is  here  somewhat  cupped,  being  correspond- 
ingly prominent  at  the  point  where  the  lens  is  tilted  forward  against 
it,  the  anterior  chamber  being  slightly  deepened  at  the  former,  and 
rendered  more  shallow  at  the  latter  point.  If  the  pupil  is  dilated, 
lateral  illumination,  or  what  is  better  the  direct  examination  with  the 
ophthalmoscope  should  be  made ;  with  the  latter  the  free  edge  of  the 
lens  will  be  noticed  as  a  sharply  defined,  dark,  curved  line  against  the 
red  fundus.  In  the  reverse  method,  the  prismatic  action  of  the  edge 
of  the  lens  will  be  observed,  and  a  double  image  of  the  back  ground 
obtained,  at  same  time  both  images  will  not  be  equally  distinct;  the 
one  will  appear  hazy,  when  the  other  is  distinctly  defined,  requiring  a 
■different  adjustment  of  the  observers  eye  and  the  ocular  lens,  for  the 
two  different  images  ;  with  such  partial  displacement  the  patient  will, 
owing  to  the  different  refracting  power  of  the  two  portions  of  the 
pupil,  and  prismatic  action  of  the  peripheral  portion  of  the  lens  lying 
•across  it,  have  monocular  diplopia  or  polyopia. 

In  incomplete  dislocation  there  will  be  absence  of  reflection  from  the 
interior  capsule,  and  the  lens  may  be  noticed  at  one  side  of  the  field, 
or  will  pass  over  the  pupil  when  the  head  or  eye  is  moved ;  if  the  lens 
is  already  opaque  it  will  be  readily  recognized  by  the  observer  on 
account  of  its  color,  and  by  the  patient  by  the  temporary  obstruction 
of  light  when  it  passes  across  the  field  of  the  pupil.  The  position  will 
vary  with  the  position  of  the  head;  when  the  latter  is  held  erect  the 
lens  will  sink  down  into  the  vitreous.  If  the  head  is  bent  forward  the 
lens  will  fall  against  the  pupil,  or  may  pass  through  it  into  the  anterior 
chamber ;  with  the  ophthalmoscope  it  will  appear  as  a  dark  body,  gen- 
erally lying  in  lower  portion  of  the  vitreous  humor,  the  latter  being 
more  or  less  fluid.  With  the  lens  entirely  out  of  the  pupillary  field  the 
•eye  will  be  strongly  hypermetropic.  The  position  of  the  lens  in  the 
anterior  chamber  can  be  easily  recognized,  for  there  will  be,  in 
this  chamber,  either  a  transparent  and  diaphonous,  or  white  and 
•opaque  lenticular  disk."  The  lens  may  be  only  partially  in  the  anterior 
chamber,  or  a  part  in  the  pupil,  and  the  remainder  behind.  This  is 
an  especially  dangerous  condition,  as  the  constant  teasing  and  contu 
sion  of  the  edge  of  the  pupil  will  certainly  set  up  an  irritation  and 
inflammation  of  the  iris. 

(c.)  Dislocation  under  the  conjunctiva. — This  is  generally  the  result  of 
a  heavy  blow  dealt  with  a  blunt  instrument,  hitting  the  eye  below  and 
knocking  it  forcibly  against  the  upper  edge  of  the  orbit,  producing  a 
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rupture  of  the  ball  either  upwards  and  inwards  or  upwards  and  out- 
wards through  which  the  lens  escapes  to  be  retained  beneath  the  con- 
j  unctiva.  The  rupture  in  the  choroid  generally  occurs  quite  anteriorly 
between  or  in  front  of  the  insertion  of  the  recti  muscles.  (Wells.) 
This  accident  is  most  likely  to  occur  after  middle  life,  when  the  scler- 
otic has  lost  its  elasticity.  It  will  be  recognized  by  the  presence  of 
a  rather  small  but  decidedly  pronounced  tumor,  which  may  be  dark, 
from  the  presence  of  effused  blood  beneath  the  conjunctiva  or  of  a 
portion  of  prolapsed  iris;  or  the  conjunctiva  remaining  transparent  or 
only  slightly  injected,  the  grayish-white  lens  will  be  seen  beneath  it. 
In  some  cases  the  whole  lens  will  not  be  expelled,  a  portion  remaining 
behind. 

Treatment. — This  will  vary  with  the  exigencies  of  the  case,  the  char- 
acter of  the  displacement,  and  the  amount  of  force  used  in  inflicting 
the  injury.  In  general  terms  it  may  be  stated,  that  with  only  partial 
displacement,  such  that  vision  is  not  materialy  impaired,  or  where  the 
lens  is  free  and  has  passed  from  the  pupillary  space,  remaining  quietly 
at  some  place  in  the  vitreous  body,  no  interference  should  be  thought 
of,  other  than  what  is  necessary  to  meet  the  reaction  immediately  fol- 
lowing the  injury.  To  do  this  it  may  be  necessary  to  keep  the  patient 
confined  to  his  room,  or  even  bed,  with  the  eye  carefully  bandaged  for 
a  few  days,  cold  dressings  being  applied  if  reaction  runs  at  all  high, 
together  with  suitable  internal  remedies,  as  Aconite,  Arnica,  or  Hama- 
melis.  When  the  lens  has  passed  into  the  anterior  chamber  it  has  been 
advised  to  return  it,  and  by  means  of  an  iridodesis  attempt  its  reten- 
tion ;  while  it  may  be  proper  under  certain  circumstances,  as  in  young- 
subjects  where  absorption  may  be  relied  upon  to  dispose  of  the  greater 
portion  of  the  lens  substance,  to  restore  it  to  the  posterior  chamber, 
and  by  means  of  a  bandage  and  the  supine  position  aided  perhaps  by 
calabar  instillation,  attempt  its  retention  ;  yet  if  these  means  fail,  if 
the  lens  does  notremain  fixed,  or  if  irritation  which  may  lead  to  inflam- 
mation is  developed,  there  is  in  my  opinion  only  one  operative  pro- 
ceedure  to  be  thought  of ;  that  is  removal,  which  may  be  accomplished 
through  an  incision  in  lower  part  of  cornea,  *made  by  a  Graff e  or 
Beer's  knife.  Where  the  lens  lies  behind  the  iris  an  iridectomy  should 
also  be  made.  In  the  class  of  cases  above  referred  to  where  absorption 
is  thought  possible,  that  process  may  be  facilitated  by  a  slight  incision 
through  the  capsule,  made  as  in  Schicht  Staar  cases ;  where  the  lens 
lying  in  the  anterior  chamber  has  already  excited  some  irritation,  no 
attempt  at  replacement  should  be  made,  but  its  removal  at  once 
effected.  If  the  lens  has  passed  through  a  rent  in  the  sclerotic,  and  is 
lying  under  the  conjunctiva,  an  incision  should  be  made  through  the 
conjunctiva  and  lens  made  to  escape,  any  protruding  portions  of  the 
iris  or  vitreous  being  snipped  off,  If  the  sclerotic  rent  is  large  and 
gaping,  two  or  more  fine  stitches  should  be  introduced. 

7.  Ruptures  of  the  eye  ball. — This  probably  always  means  rupture  of 

*For  details  of  operations  see  Special  Text-books. 
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the  sclerotic,  as  it  is  doubtful  if  rupture  of  the  cornea  ever  occurs  as  a 
result  of  sudden  compression,  while  complete  rupture  of  the  sclerotic 
is  a  common  consequence  of  a  blow  with  a  fist  or  some  instrument 
wielded  with  swiftness  and  force.  Such  rupture  usually  occurs  either 
within  or  close  to  the  ciliary  circle,  and  between  the  insertions  of  the 
superior  and  external  recti  muscles.  A  blow  sufficient  to  produce 
rupture  of  the  sclerotic  will  usually  cause  dislocation  of  the  lens,  often 
driving  the  latter  out  through  the  rent,  and  if  the  conjunctiva  also 
gives  way  allowing  it  to  escape  entirely;  or  where  the  conjunctiva 
remains  intact  the  lens  will  be  retained  beneath  it  and  we  then  have 
a  sub-conjunctival  luxation.  The  crystalline  body  may  be  caught 
between  the  lips  of  the  wound  and  there  retained.  Under  such  cir- 
cumstances more  or  less  of  the  iris  is  likely  to  be  found  in  the  wound, 
or  it  may  be  torn  away  entirely  and  expelled  along  with  the  lens  and 
more  or  less  of  the  vitreous  body.  When  this  discharge  is  large  there 
will  be  more  or  less  injury  to  the  vessels  of  the  choroid,  from  which 
bleeding  will  take  place  into  the  vitreous  cavity.  Thus  the  conditions 
may  vary  from  a  simple  sub-conjunctival  rent  in  the  sclerotic  to  com- 
plete disorganization  of  the  globe. 

The  location  of  these  wounds  is  such  that  blood  vessels  of  consider- 
able size  are  likely  to  be  injured,  especially  in  veins  contained  in  the 
canal  of  Schleom,  from  which  profuse  haemorrhage  will  occur,  thus 
for  the  time  disguising  other  injuries  which  may  exist,  and  by  itself 
destroying  vision  for  the  time. 

Diagnosis. — Arlt  gives  the  following  description  of  this  injury. 
"The  sclerotic  rent  is  linear,  or  slightly  arched,  more  or  less  serrated, 
from  6-12  millimeters  (3-6  lines)  long  and  usually  runs  parallel  to  the 
limbus  cornea,  at  a  distance  of  from  2-5  millimeters  from  the  latter. 
In  only  one  case  (Schroter,  Klinische,  Monatsblatter,  1866  p.  248,)  did 
the  rent  run  at  an  acute  angle."  The  eye  ball  is  of  course  flaccid,  and 
if  the  conjunctiva  is  intact,  it  may  form  a  sac,  the  contents  being 
blood,  acqueous  humor,  iris,  lens,  or  vitreous  body.  The  detraction 
of  the  iris  by  which  an  apparent  or  real  coloboma  is  produced  in  the 
direction  of  the  rent,  will  furnish  a  guide  to  the  character  and  location 
of  the  injury  in  slight  cases  where  there  may  be  no  protruding  mass. 

Prognosis. — The  danger  is  not  so  much  from  the  immediate  reaction 
reaching  a  high  degree,  as  it  is  from  the  excessive  loss  of  vitreous,  by 
which  sub- choroidal  haemorrhage  is  induced,  and  later  irritation  of  the 
iris  through  impaction  in  the  cicatrix  or  possibly  pressure  from  the 
retained  lens ;  these  conditions  may  not  only  lead  to  a  destruction  of 
the  injured  eye,  but  also  to  sympathetic  disease  of  the  other.  Bee 
("  Klinische  Monatsble,  1871  p.  157,  and  1566  p.  249,")  According  to 
observations  thus  far  made  it  seems  that  in  these  injuries  the  force  of 
the  blow  is  exhausted  in  producing  the  anterior  laceration,  leaving 
the  choroid  and  retina  behind  the  ora  seratta  unchanged.  "There 
are  numerous  cases  extant,  where  individuals  have,  by  means  of  cat- 
aract spectacles,  after  the  escape  of  the  entire  lens  from  the  globe, 
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been  able  to  see  about  as  well  as  patients  operated  for  cataract,  and 
have  remained  in  this  condition  for  years.  (Arlt.) 

Treatment.— The  fiist  object  is  to  secure  perfect  quiet  of  the  injured 
organ,  this  can  only  be  attained  by  confining  the  patient  in  bed  with 
both  eyes  carefully  bandaged.  The  protruding  mass  of  iris,  vitreous,, 
etc.,  may  be  snipped  off,  or  if  this  is  not  readily  accomplished,  on 
account  of  restlessness  of  the  patient,  it  may  be  permitted  to  remain 
until  cicatrization  more  or  less  complete  has  taken  place,  when  any 
remaining  tissue  can  readily  be  removed  by  means  of  the  scissors. 
Where  the  conjunctiva  is  not  ruptured  it  will  in  all  cases,  probably,  be 
better  not  to  puncture  the  sac  until  after  union  has  taken  place,  the 
evidence  of  which  will  be  improved  state  of  the  tension.  In  cases 
where  the  lens  has  not  passed  out  through  the  wound,  and  is  by  its 
presence  producing  pressure  and  irritation  of  the  iris  or  ciliary,  it 
should  at  once  be  removed.  Along  with  the  other  measures  to  pro- 
duce quiet,  cold  applications,  by  means  of  solutions  of  Arnica,  should 
be  freely  used  until  the  dangers  of  severe  reaction  has  passed,  also  the 
internal  use  of  such  remedies  as  Arnica,  Aconite  and  Bell,  should  not 
be  forgotten.  But  on  account  of  the  danger  of  panophthalmitis  as  an 
early  result,  or  the  development  of  a  chronic  state  of  inflammation  or 
irritation  from  the  character  and  location  of  the  cicatrix,  or  the  ten- 
sion upon  the  iris  from  being  held  in  the  wound,  thus  giving  rise  to 
sympathetic  ophthalmia,  the  only  safe  procedure  in  most  cases  of  this 
kind  of  injury  is  enucleation. 

VIII.  RUPTURE  OF  THE  INNER  TUNICS. 

(a.)  Rupture  of  the  iris  and  choroid. — The  pronounced  symptoms  of  this 
occurrence  is  haemorrhage  into  the  anterior  chamber,  where  the  iris  is 
lacerated ;  or  where  the  choroid  suffers,  the  vitreous  chamber  will  be 
more  or  less  filled  with  blood.  In  the  former  the  haemorrhage  may  be 
but  slight,  and  variously  situated,  being  more  usually  found  below, 
but  may  be  at  any  other  point  and  only  seen  by  means  of  foc:d  illum- 
ination. Blood  in  the  anterior  chamber  is  usually  readily  absorbed, 
but  haemorrhage  into  the  posterior  (vitreous)  chamber  means  a  very 
different  state  of  things.  Along  with  the  choroidal  rupture  necessary 
to  give  rise  to  the  bleeding,  we  may  have  detachment  of  a  portion  of 
the  retina,  or  rupture.  A  large  quantity  of  blood  being  thrown  out.  a 
mass  or  clot  may  be  found  in  the  floor  of  the  chamber  which  will 
require  weeks  in  which  to  become  absorbed.  The  diagnosis  of  retinal 
detachment  during  the  first  three  or  four  weeks  or  during  the  presence 
of  the  blood  mass  in  the  vitreous  may  not  be  possible;  the  method 
which  may  be  resorted  to  where  an  early  diagnosis  is  sought  would 
be  to  test  for  the  value  of  quantitative  perception  of  light  throughout 
the  retinal  field.  In  doing  this  the  patient  is  taken  into  a  dark  room, 
and  a  lighted  candle  held  in  different  directions  so  as  to  test  the 
power  of  perception  in  different  portions  of  the  visual  field  ;  but  this 
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"will  not  distinguish  between  a  dense  clot  and  detatchment;  to  decide 
this  it  is  suggested  to  try  to  change  the  position  of  the  clot  or  to  break 
it  up  by  shaking  bead,  changing  its  position,  etc.  If  by  these  mani- 
pulations light  is  perceived  in  a  portion  of  the  field  which  before,  was 
dark  we  will  at  once  conclude  that  the  darkness  was  due  to  clot  and 
not  to  detatchment.  A  discussion  of  the  tetiology  of  choroidal  ruptures 
is  not  within  the  intent  of  this  chapter,  suffice  to  say  they  are  the 
result  of  a  blow  received  anterior  to  the  equator  of  the  eye,  (contra- 
coup)  usually  giving  rise  to  a  rent  on  the  temporal  side  of  the  optic 
disk ;  occasionally,  however,  it  is  observed  on  the  nasal  side.  They 
vary  in  degree  from  a  rupture  of  a  few  vessels  with  extravasation 
limited  to  the  parenchyma  of  the  choroid ;  or  it  passes  between  the 
sclerotic  and  choroid  ;  or  pushes  forward  and  perforates  the  overlying 
portion  of  the  retina  and  is  poured  into  the  vitreous ;  or  with  a  higher 
degree  of  injury,  several  rents  may  be  formed. 

Prognosis  and  treatment. — The  reaction  may  run  very  high  or  it  may 
be  only  slight.  At  all  events  it  will  be  best  to  keen  patient  quiet, 
with  both  eyes  bandaged  to  exclude  light  and  prevent  the  possibility 
of  any  accommodative  effort  being  made.  If  retinal  inflammation 
follows,  these  restrictions  may  have  to  be  continued  through  weeks,  the 
diet  being  also  regulated. 

The  remedies  chiefly  called  for  and  the  order  in  which  they  most 
likely  will  be  indicated  will  be  Aen.,  Hamamelis,  #eW.,LACH.;  Oro- 
talus,  the  two  latter  remedies  are  found  to  exert  a  very  marked  influence 
in  promoting  absorption  in  all  cases  of  haemorrhage  from  the  iris  or 
choroid .  If  the  processes  of  absorption  and  repair  do  not  go  on  kin  dly , 
and  symptoms  of  inflammation  supervene,  we  will  consult  the  follow- 
ing :  Aeon.,  Bell.,  Apis,  Bry.,  Gels.,  etc.,  and  with  the  appearance  of 
symptoms  of  suppuration,  Bhus,  Phytollacca,  Ars.,  Hepar,  etc.  The 
cases  in  which  the  former  value  of  vision  is  restored  are  the  exception. 

The  blind  spot  usually  remaining  at  the  site  of  the  injury  may 
according  to  location  affect  the  sight,  also  reactionary  inflammation, 
consecutive  retinal  detatchment,  or  connective  tissue  formations  in 
the  vitreous. 

(b.)  Disturbances  in  the  retina  as  a  result  of  concussions. — Under  this 
head  will  be  included  injuries  in  which  the  external  appearances  as 
well  as  the  grosser  ophthalmoscopic  indications  furnish  no  adequate 
idea  of  the  character  of  the  changes ;  they  result  from  blows  to  the 
orbital  margin,  and  from  small  blunt  instruments  driven  against  the 
ball ;  also  from  lightning  stroke,  passing  cannon  balls,  etc. 

The  depreciation  of  vision  was  formerly  supposed  to  be  due  to  dis- 
placement in  the  retinal  elements,  ("probably  the  rods  and  cones,")  or 
to  vaso  motor  influences ;  but  Arlt  thinks  that  in  all  or  nearly  all 
cases  the  ophthalmoscope  will  reveal  changes.  Those  cases  in  which 
the  ball  has  been  struck  by  a  blunt  instrument  they  will  be  observed 
at  a  point  corresponding  to  the  seat  of  the  injury  and  probably  at  a 
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point  directly  opposite,  where  the  orbit  has  been  struck  ;*  symptoms  of 
atrophy  of  the  optic  nerve  will  be  observed  sooner  or  later. 

The  prominent  symptoms  in  this  class  of  injuries,  are  diminished 
vision,  and  spasm  of  the  sphincter  iridis,  so  that  it  will  resist  the 
•ordinary  action  of  Atropine.  The  internal  appearances  together  with 
all  questions  of  pathogenetic  importance  can  only  be  of  interest  to  the 
specialist  or  one  quite  expert  with  the  ophthalmoscope,  this  fact  I  shall 
consider  as  being  a  sufficient  apology  for  cutting  short  this  otherwise, 
highly  interesting  section.  The  indications  for  treatment  when  the 
<sase  is  seen  early  will  be  of  an  expectant  character,  viz. :  Keep  the 
eye  quiet,  and  if  irritation  develops  the  further  management  will  be 
the  same  as  that  indicated  under  choroidal  rupture. 

c.  Laceration  of  the  iris. — This  usually  takes  place  at  the  ciliary . 
border,  in  fact  so  infrequently  does  this  body  become  lacerated  at  any 
other  point  that  I  do  not  deem  it  worth  while  here  to  consider  any 
other  form.  It  may  vary  from  a  degree  so  slight  that  it  is  only  recog- 
nized from  the  kidney  shaped  appearance  which  it  takes  after  the 
sphincter  pupilla  has  lost  the  insistence  of  the  radiating  fibres,  or  the 
rent  may  be  large  enough  so  that  by  use  of  the  ophthalmoscope  a  red 
reflex  is  obtained,  provided  the  media  remain  clear;  more  extensive 
separations  (dialysis)  gives  rise  to  a  second  pupil.  "A  nearly  total 
dialysis,  is  followed  by  the  shrinking  of  the  iris  to  an  ashy-gray  mem- 
brane." In  these  cases  the  vision  will  suffer,  to  any  marked  degree, 
only  where  the  natural  pupil  is  unduly  dilated,  or  where  owing  to  the 
large  size  of  the  rent  a  second  pupil  is  formed  which  may  give  rise  to 
monocular  diplopia.  "Serious  iritis  is  not  apt  to  follow." 

Treatment. — There  is  nothing  peculiar  in  the  treatment  of  this  con- 
dition ;  rest  of  the  eye  must  be  secured  with  a  compress  bandage  and 
other  measures  to  promote  absorption  of  the  haemorrhage,  such  as  cold 
compresses,  perhaps  medicated  with  Arnica,  and  if  symptoms  of 
inflammatory  action  arise  the  remedies  called  for  after  choroidal  rup- 
ture will  be  indicated.  Only  in  cases  of  imperfect  perception  of  li^ht, 
with  increase  of  tension,  and  delayed  resorption  of  blood,  will  we 
think  of  surgical  interference  ;  then  a  careful  evacuation  of  the  blood 
from  the  chamber  must  be  procured. 

PENETRATING  WOUNDS  OF  THE  EYE. 

The  foreign  body  not  remaining  in  the  eye. — These  wounds  may  involve 
the  conjunctiva  alone.  They  may  involve  the  conjunctiva  and  one  of 
the  recti  muscles.  The  conjunctiva  and  sclerotic  may  be  penetrated, 
or  the  foreign  body  may  penetrate  the  cornea. 

(a.)  Such  wounds  of  the  conjunctiva,  are  usually  of  quite  simple 
import,  requiring  rest  of  the  eye  by  bandage  for  twenty-four  to  forty- 
eight  hours,  in  order  that  an  early  union  may  be  accomplished.  Some- 
times, however,  a  large  rent  is  made,  with  possibly  some  loss  of  tissue, 

♦The  late  war  furnished  numerous  instances  in  which  the  orbital  margin  had 
grazed  by  a  ball  or  fragment  of  shell. 
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in  such  cases  stitches  should  be  applied  of  sufficient  number  to  insure 
proper  approximation. 

(b.)  Wounds  of  the  conjunctiva  and  one  of  the  muscles. — If  one  of  the 
recti  muscles  is  also  divided,  the  free  mobility  of  the  ball  is  interfered 
with,  giving  rise  probably  to  divergence  and  diplopia.  In  a  recent  case 
these  results  will  be  overcome  by  use  of  deep  conjunctival  sutures ;  in 
older  cases  where  union  has  already  taken  place,  the  attachment  of 
the  muscle  being  far  back,  advancement  of  the  affected  muscle  will 
be  the  only  remaining  resource. 

(c.)  Wounds  involving  the  conjunctiva  and  sclerotic,  are  generally 
complicated  by  injury  to  the  ciliary  body  and  prolapse  of  the  vitreous 
or  iris  or  both.  Thereby  becoming  conditions  of  very  serious  impor- 
tance. If  the  recent  wound  is  large  and  some  exposure  of  uveal  tissue 
or  vitreous,  there  will  be  no  difficulty  in  detecting  it ;  but  it  sometimes 
happens  that  it  is  small,  the  patient  himself  not  being  able  to  locate 
it ;  in  such  cases  the  reduced  tension,  which  always  exists,  will  direct 
to  the  character  of  the  injury,  after  which  by  means  of  focal  illumin- 
ation if  not  with  the  naked  eye  the  seat  of  the  injury  will  be  found. 

After  such  injuries  the  eye  may  be  destroyed,  by  excessive  loss  of 
vitreous  or  intraocular  haemorrage,  but  the  feature  to  be  particularly 
borne  in  mind,  is  the  danger  from  sympathetic  cyclitis  in  the  uninjured 
eye,  the  more  liable  to  occur,  the  more  the  ciliary  body  is  involved  in 
the  injury. 

Ari/t  (Injuries  of  the  eye.  p.  66,)  describes  cases  in  which  the  pene- 
tration being  far  back  has  resulted  in  gradual  conical  contraction, 
after  an  apparently  favorable  course  of  the  cicatrization,  leading  to 
gradual  impairment,  and  sometimes  loss  of  vision. 

The  suture  has  been  used  to  promote  union  of  scleral  wounds,  by 
Windsor,  Bowman,  Lawson,  and  T.  K.  Pooley,  {Allgemein  Wiener 
Med.  Zeitung,  1874,  ISTo.  8,)  (Ari/t.)  But  in  unskillful  hands  the  danger 
of  too  great  a  loss  of  vitreous,  argues  against  it  as  a  frequent  resort,  so 
that  the  only  safe  course  is  to  keep  patient  quiet  for  a  long  time,  with 
a  carefully  applied  protective  bandage. 

(d.)  Wounds  of  the  cornea. — These  will  be  divided  into  superficial,  and 
deeply  penetrating  wounds. 

Superficial  wounds.— To  this  class  belongs  those  slight  scratches  and 
superficial  abrasions  involving  the  epithelial  and  superficial  fibrous 
layers,  the  result  of  accidental  scratching  with  the  finger-nail,  a  comb, 
twig,  etc.,  giving  rise  to  excruciating  pain  caused  by  exposure  of 
the  corneal  nerves,  together  with  the  objective  appearances  of  peri- 
corneal injection  and  lachrymation,  with  perhaps  photophobia  and 
spasm  of  the  lids.  The  early  application  of  cold,  usually  suffices  to 
cause  all  symptoms  to  subside  in  two  or  three  days.  But  frequently 
these  symptoms  recur  several  times,  when  it  becomes'necessary  to  use 
the  bandage  until  complete  restoration  of  tissue  has  taken  place, 
which  may  be  one  or  two  weeks ;  should  the  persistence  or  violence  of 
the  symptoms  make  the  use  of  remedies  necessary,  we  have  Aconite 
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and  Arnica  during  the  early  stages,  and  Conium  and  Hypericum,  at  a 
later  period.  The  frequent  good  affects  from  the  use  of  the  latter 
after  amputations,  in  the  experience  of  Dr.  Gilchrist,  leads  me  to 
recommend  it  in  these  wounds  of  corneal  nerves.  These  superficial 
wounds  or  those  not  penetrating  to  the  membrane  of  decemet  may 
heal  without  leaving  any  permanent  opacity.  But  where  the  subject 
is  old  or  from  other  causes  debilitated,  or  in  children  of  scrofulous 
habit,  they  may  result  in  abscess  and  ulceration  (84)  thus  producing  an 
opacity  sufficient  to  interfere  with  vision  either  by  preventing  rays  of 
light  from  entering  to  the  retina  or  by  simply  causing  diffusion. 

Deeply  penetrating  wounds. — Under  this  head  will  be  included,  all 
wounds  in  which  the  foreign  body  passing  through  either  the  cornea 
or  its  immediately  adjacent  parts,  as  at  the  corneo-scleral  junction  or 
ring,  or  the  ciliary  region,  remains  imbedded  in  these  tissues  or  passes 
through  into  one  of  the  chambers  of  the  eye.* 

In  the  extraction  of  deeply  imbedded  broken  bodies  as  pieces  of 
metal  or  thorns,  there  is  probably  no  better  method  than  that  sug- 
gested by  Dr.  Dixon,  viz. :  make  an  incision  through  the  periphery 
of  the  cornea,  with  a  cutting  needle,  then  through  this  opening  intro- 
duce a  small  spatula  by  means  of  which  pressure  is  made  upon  the 
thorn  from  within  while  a  needle  is  used  externally  to  lift  the  frag- 
ment out. 

After  the  removal  of  such  bodies  the  wound  is  apt  to  be  very  sensi- 
tive, to  allay  which  a  drop  of  castor  oil  placed  within  the  lower  lid  and 
allowed  to  diffuse,  is  very  useful.  With  the  advent  of  inflammatory 
symptoms  we  must  use  Arnica,  Aeon.,  Bell.,  etc.,  together  with  local 
cold.  When  foreign  bodies  have  passed  through  the  coats  of  the 
eye  into  the  anterior  chamber  they  may  be  found  lying  at  the  floor 
of  the  chamber,  may  be  lodged  in  either  the  iris  or  lens,  or  may  be  in 
the  vitreous  humor,  or  have  even  passed  through  and  out  of  the  eye. 
If  the  body  is  lying  in  the  anterior  chamber  it  should  be  extracted  as 
soon  as  the  aqueous  humor  has  reaccumulated.  To  accomplish  this, 
an  incission  is  made  at  the  corneo-scleral  junction,  as  near  as  possible 
to  the  place  where  the  foreign  body  is  lying,  with  the  first  gush  of  the 
aqueous  fluid,  it  is  liable  to  be  carried  out  also ;  if  however  it  does  not 
follow  the  escape  of  the  fluid,  then  a  fine  pair  of  forceps  must  be  intro- 
duced, the  foreign  body  seized  and  thus  removed.  If,  however,  it  is 
imbedded  in  the  iris,  no  attempt  should  be  made  to  tear  it  from  this 
body,  but  the  piece  of  iris  containing  the  foreign  body  should  be  with- 
drawn, and  by  means  of  a  scissors  snipped  off  as  in  iridectomy. 

If  the  extraneous  substance  has  lodged  in  the  lens,  a  cataract  will 
be  the  result ;  in  young  subjects  probably  inducing  absorption,  as  in 
the  operation  of  discision.  On  account  of  the  opacity,  the  presence  in 
the  lens  of  the  foreign  substance  may  not  be  demonstrable,  until  after 
the  absorption  permits  it  to  drop  to  the  bottom  of  the  lens  capsule. 

*Or  as  sometimes  happens,  the  wounding  body  being  long  and  needle  shaped, 
may  pass  into  the  eye  even  wounding  the  lens,  and  by  some  force  acting  at  the 
time  be  immediately  withdrawn. 
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But  in  old  subjects,  or  persons  past  middle  life,  the  hardened  nucleus 
will  not  allow  of  much  absorption  taking  place,  and  the  presence  of  a 
foreign  body  may  only  be  known  positively  after  removal  of  the  lens. 
With  the  foreign  body  within  the  eye  (vitreous  chamber,)  the  case 
becomes  much  more  serious,  the  possibilities  for  its  removal  being 
less.  This,  however,  may  sometimes  be  accomplished,  as  where  the 
media  remains  clear,  thus  permitting  the  foreigh  body  to  be  seen, 
while  its  extraction  is  attempted  by  means  of  forceps  through  an  open- 
ing in  the  sclerotic*  When  this  opening  is  made  for  the  purpose,  it 
must  be  done  posteriorly  to  the  ciliary  body. 

Before  this  manipulation  is  attempted,  the  question  whether  a 
second  particle  or  body  may  also  have  entered  should  receive  due 
consideration,  for  with  a  second  body  remaining,  we  will  have  accom- 
plished nothing  for  the  safety  of  the  eye,  and  enucleation  will  still 
have  to  be  made,  or  the  uninjured  organ  be  lost  by  sympathetic  oph- 
thalmia. 

The  treatment  of  a  case  of  injury  to  the  eyeball  demands  in  the  first 
instance  a  careful  consideration  of  the  possible  dangerous  results  to 
the  other  eye.  For  it  must  be  borne  in  mind  that  sympathetic  oph- 
thalmia may  be  prevented  by  timely  enucleation,  while  a  cure  is  rarely 
if  ever  effected. 

A  large  wound  of  the  ball  will  always  leave  the  vision  impaired,  and 
where  the  ciliary  region  is  not  immediately  involved  by  the  wound, 
the  resulting  cicatrix  and  contraction  (probably  involving  some  of  the 
ciliary  nerves,)  may  produce  sufficient  irritation  through  this  body  to 
cause  svmpathetic  trouble.  When  the  ciliary  body  is  involved  in  the 
wound  or  rent,  or  the  foreign  body  is  within  the  eye,  sympathetic 
ophthalmia  will  surely  result,  and  except,  perhaps,  under  the  most 
favorable  circumstances  for  observation,  together  with  superior  intel- 
ligence on  the  part  of  the  patient,  enucleation  should  be  made  with- 
out delay.  But  if  the  operation  has  been  postponed,  and  it  is  not 
certainly  known  that  a  foreign  body  is  in  the  eye,  the  continuance  of 
tenderness  over  any  part  of  the  ciliary  region,  "with  flushing  of  the 
conjunctiva  on  slight  pressure  during  examination,"  increase  of  intra- 
ocular tension,  or  a  sense  of  bony  hardness  on  palpation  of  any  part  of 
the  globe,  either  of  these  conditions  will  be  a  sufficient  warning  of  the 
impending  danger  to  the  other  eye,  and  enucleation  called  for  as  the 
only  remedy.  The  dangers  to  the  sound  eye  after  injuries  in  which 
the  ciliary  is  involved  or  the  foreign  body  remains  within  the  eye, 
cannot  be  too  strongly  dwelt  upon,  nor  a  timely  resort  to  the  only 
means  of  prevention  too  strongly  urged. 

The  operation  of  enucleation  is  made  with  the  patient  in  the  recum- 

*Since  the  preparation  of  thi^j chapter  (three  years  ago)  the  magnet  has  been 
introduced  for  the  removal  of  metalic  substances,  and  has  already  saved  a  num- 
ber of  eyes.  With  this  instrument  the  sense  of  touch  can  be  used;  and,  therefore, 
success  may  be  attained  when  owing  to  a  cloudy  vitreous  we  could  uot  see  to 
use  the  forceps.  The  other  advantages  of  this  instrument  will  at  once  be  appar- 
ent. 
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bent  posture  and  under  the  influence  of  the  anaesthetic ;  the  lids  are 
separated  with  the  stop  speculum.  Then  with  a  pair  of  forceps  the- 
surgeon  pinches  up  and  divides  the  conjunctiva  and  sub-conjunctival1 
tissue  close  to  the  cornea,  the  hook  is  now  passed  beneath  the  external 
rectus,  and  it  is  divided  with  the  scissors,  about  one-half  line  from  its 
attachment,  this  portion  is  seized  with  the  forceps  and  the  ball  rotated 
inward.  A  pair  of  heavy  scissors  curved  on  the  flat  are  passed  closed' 
along  the  ball  to  the  optic  nerve,  when  this  is  felt  the  blades  are 
opened  and  the  nerve  divided  close  to  the  sclerotic.  The  hold  on  the- 
stump  of  the  external  rectus  is  still  maintained,  and  the  remaining 
muscles  and  tissues  divided,  the  inferior  being  divided  last. 

When  the  eyeball  has  been  ruptured  and  its  contents  evacuated,  tihe- 
operation  becomes  very  difficult  especially  so  if  the  tissues  are  already 
much  swollen,  great  care  will  then  be  necessary  in  dissecting  out  the 
sclerotic,  the  hook  and  scissors  being  used  to  divide  the  muscles,  and 
the  remains  brought  out  with  the  forceps,  and  the  optic  nerve 
divided. 

After  the  operation,  cold  water  may  be  showered  from  a  sponge, 
into  the  orbital  cavity,  until  any  excess  of  haemorrhage  is  controlled  ; 
the  cavity  is  then  firmly  plugged  with  sponge,  and  this,  secured  by  a 
bandage,  is  allowed  to  remain  for  four  or  five  hours.  If  this  precaution 
is  not  taken  an  extensive  ecchymosis  will  ensue  in  the  lids  and  sur- 
rounding tissues  which  may  require  two  or  three  weeks  to  absorb. 
The  application  of  an  artificial  eye  should  then  be  made  as  early  a& 
the  condition  of  the  stump  will  permit,  and  certainly  it  should  not  be 
deferred  later  than  six  weeks. 

"Carter  recommends  that  the  patient  begin  the  use  of  the  artificial' 
eye  as  early  as  the  fourth  day,  in  some  instances,  wearing  it  only  an 
hour  twice  daily ;  at  first,  and  longer  as  soon  as  it  can  be  done  without 
discomfort." 

Foreign  bodies  on  the  conjunctival  surface,  without  being  imbedded,, 
may  give  rise  to  serious  irritation.  In  case  of  sand  or  dust  in  the  eye 
it  may  be  removed  by  means  of  the  spud,  a  tooth  pick,  or,  if  quite  fine 
sand,  it  may  be  flooded  off  by  causing  a  stream  of  warm  water  from  a 
sponge  or  cloth  to  pass  over  the  surface. 

In  all  such  cases,  the  lids  must  be  everted  and  their  inner  suface- 
earefully  inspected.  It  is  only  where  the  object  has  passed  into  the- 
upper  cul-de-sac  that  any  considerable  difficulty  maybe  experienced. 
Fragments  from  straw,  beards  from  grain,  etc.,  are  particularly  liable 
to  be  found  in  this  region,  or  about  one  line  from  the  inferior  margin 
of  the  cartilage,  and  if  not  removed  will  soon  give  rise  to  serious 
inflammation.  Their  removal  when  on  the  cartilaginous  or  palpebral 
portion  will  admit  of  ready  removal  by  the  ordinary  means,  but  when 
in  the  cul-de-sac,  the  lid  must  be  strongly'everted  and  while  the  eye 
is  directed  downward,  the  bent  end  of  a  small  hair-pin  or  some  similar 
instrument,  must  be  passed  over  the  surface  of  the  sac  and  the  foreign 
body  flirted  out. 
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The  treatment  necessary  after  removal,  in  recent  cases  with  some 
irritation  will  be  to  drop  in  a  drop  or  two  of  castor  oil,  and  possibly  a 
little  cold  bathing.  If  there  is  already  a  higher  degree  of  irritation, 
an  Aconite  lotion  will  be  indicated.  If  there  is  already  an  inflammatory 
condition,  the  treatment  described  under  injuries  of  the  conjunctiva 
will  be  applicable. 


+■ 


XYII.    INJURIES    TO    THE    EAR. 

BY  D.  J.  M'GTTIRE,  M.  D. 

These  may  be  considered  under  the  heads  of  injuries  to  the  external 
and  internal  ear,  and  the  membrana  tympani.  The  injuries  to  the 
external  ear  which  call  for  special  attention  are  the  result  of  foreign 
bodies  passed  into  the  meatus  externus ;  these  may  be  articles  which 
have  been  introduced  for  the  relief  of  pain,  and  afterwards  forgotten. 
Such  articles  are  a  raisin,  bits  of  medicated  cotton,  etc.,  or  children 
frequently  force  beans,  or  a  kernel  of  corn  into  this  tube,  which  by 
the  action  of  the  warmth  and  moisture,  soon  swell  so  as  to  give  rise  to 
serious  inflammatory  troubles,  and  are  very  difficult  to  remove  ;  small 
pebbles  are  also  introduced  in  the  same  way ;  any  of  these  solid  bodies 
may  be  forced  through  the  tympanic  cavity,  thus  giving  rise  to  still 
more  serious  difficulty. 

This  latter  accident  sometimes  occurs  during  clumsy  efforts  at 
removal.  Insects  frequently  get  into  the  ear,  and  the  pain  produced 
by  their  presence  may  be  most  agonizing,  but  they  may,  by  pouring  in 
a  little  water,  usually  be  induced  to  come  out,  otherwise  the  use  of 
the  syringe  and  water  will  always  dispose  of  them. 

The  removal  of  the  more  solid  foreign  bodies  from  the  ear,  has  from 
time  immemorial  attracted  much  more  serious  attention  from  sur- 
geons, than  the  real  difficulties  of  the  subject  have  merited.  We  find 
hippocrates  recommending  surgical  procedures  for  their  removal. 
Also  Paulus  iEginatas  has  described  as  early  as  A.  D.  600,  an  operation 
which  consists  of  an  incision  behind  the  ear  to  detach  the  auricle 
from  the  canal,  thus  enabling  us  to  get  at  the  foreign  body  directly,. 
(Roosa.)  This  procedure  will  of  course  only  be  thought  of  when  all 
other  means  have  failed.  It  may  be  well  to  remark,  right  here,  that  the 
apprehension  of  the  patient  and  his  friends  after  this  accident,  is  often 
very  great,  and  if  we  may  judge  of  the  state  of  mind  of  the  family 
physician  by  the  violence  so  often  done  the  ear,  as  the  result  of  unskill- 
ful over  effort  at  removal,  we  must  suppose  that  he,  also,  many  times 
shares  their  fears. 

Roosa,  Diseases  of  the  Ear  (p.  167)  says,  "It  would  be  well  if  this  fear 
of  foreign  bodies  in  the  ear  were  transferred  to  cases  where  they  have 
entered  the  eyeball,  where  the  most  serious  results  do  occur,  from  the 
neglect  to  promptly  remove  the  foreign  substance;  unskillful  or  indis- 
creet attempts  to  remove  a  foreign  body  from  the  ear  are  often  more 
dangerous  than  the  foreign  body  itself.  In  the  case  of  a  foreign  bod> 
in  the  eye,  it  is  the  loss  of  sight  that  is  threatened,  and  that  is  usually 
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the  worst  that  can  happen  ;  but  it  is  not  a  very  rare  experience  that 
improper  attempts  to  remove  a  foreign  body  from  the  ear  have  cost 
the  life  of  the  patient."  Before  making  any  effort  at  removal,  the 
physician  should  assure  himself,  by  careful  ocular  inspection  of  the 
meatus,*  that  a  foreign  body  is  present,  as  it  not  unfrequently  happens 
that  a  patient  applies  or  a  child  is  brought,  with  the  statement  that  a 
foreign  body  is  in  the  ear  when  such  is  not  the  case.  It  may  have 
been  in,  but  is  not  now,  and  any  attempt  at  its  removal  can  only 
result  in  a  mortifying  failure.  When  it  is  seen,  no  violent  attempts  at 
removal  should  be  made.  The  use  of  any  undue  force  made  with 
instruments,  may  only  force  the  object  through  into  the  cavity  of  the 
tympanum  or  even  into  the  labyrinth.  Such  cases  are  on  record. 
As  previously  stated,  there  is  greater  danger  from  harsh  attempts  at 
removing  foreign  bodies  from  the  meatus  externus  than  from  neg- 
lecting them  entirely.  Still  they  must  be  removed,  and  what  I  wish 
to  teach,  is  that  if  the  physician  rinds  that  he  is  not  likely  to  succeed 
without  endangering  the  integrity  of  the  organ,  he  should  see  that  the 
patient  go  to  someone  provided  with  the  necessary  means  and  skill  to 
succeed.  The  admission  by  the  general  practitioner  of  lack  of  skill 
in  manipulating  these  special  organs  will  be  an  exhibition  of  honesty 
which  will  generally  meet  with  the  hearty  approval  of  his  patient,  and 
many  times  spare  him  great  mortification. 

Many  instruments  have  been  devised  for  the  removal  of  substances, 
foreign  and  otherwise  from  this  tube.  The  spuds  found  in  Buck's  set 
of  instruments  may  many  times  be  useful,  and  in  case  of  solid  or  hard 
bodies  we  may  sometimes  succeed  in  passing  a  loop  of  elastic  wire 
behind  it,  which  is  a  perfectly  safe  procedure. f  But  the  syringe 
properly  used  is  at  once  the  most  successful  and  in  all  hands  the  least 
likely  to  do  harm.  It  should  have  a  capacity  of  not  less  than  four 
ounces,  and  so  directed  that  the  water  will  be  forced  upward  and 
backward.  The  upper  portion  of  the  external  tube  being  deficient  of 
cartilage ;  the  more  yielding  fibrous  tissue  which  supplies  its  place, 
permits  the  fluid  to  pass  behind  the  foreign  body  at  this  point,  when 
it  would  not  otherwise  do  so. 

A  few  cases  are  on  record,  in  which  foreign  bodies  have  entered 
through  the  eustachian  tube,  and,  of  course,  were  followed  by  destruc- 
tive inflammation  in  the  middle  ear. 

Water  frequently  enters  the  external  ear,  and  if  allowed  to  remain, 
may  give  rise  to  serious  inflammation.  Simply  inclining  the  head  to 
the  involved  side  will  usually  suffice  for  its  removal.  Should  it  not, 
however,  a  bit  of  absorbent  cotton  passed  into  the  tube  by  means  of  a 
probe,  or  a  pair  of  angular  forceps,  will  readily  take  up  the  few  drops 
therein  contained.  Should  water  enter  the  eustachian ,  and  Valsalva's 
method  fail  to  remove  it,  Politzer's  air  bag  must  be  used. 

*The  concave  mirror,  and  where  the  foreign  body  is  deep  in  the  ear,  the  ear 
speculum  will  be  necessary,  in  order  to  obtain  a  proper  view. 

tVarious  forceps,  as  those  of  romeroy  &  Sexton,  have  been  devised,  and  are 
useful  for  this  purpose. 
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Membrana  Tympani. — This  membrane  may  be  ruptured,  as  one  of 
the  effects  of  working  in  compressed  air ;  but  rupture  of  this  mem- 
brane occurs  more  frequently  as  the  result  of  direct  violence  to  the 
head  or  membrane  itself ;  four  cases  of  this  kind  were  observed  by  Dr. 
Robert  F.  Wier,  and  are  reported  by  Eoosa  (p.  228.)  "In  one,  the 
drum-head  was  ruptured  by  a  blow  upon  the  head  by  the  hand.  In 
another,  fragments  of  rock  from  a  blast  struck  the  head  and  rup- 
tured the  membrane.  In  the  third  case  the  injury  was  caused  by  a 
snow-ball  striking  the  ear ;  and  in  the  fourth  a  hair-pin  was  acci- 
dentally forced  through  the  part.  Totnbee  and  Von  Troeltsch 
record  cases  in  which  the  membrane  has  been  ruptured  by  straws  and 
twigs  entering  forcibly  through  the  external  meatus ;  also  as  the 
result  of  blows  on  the  side  of  the  head,  administered  to  pupils  by 
tutors. 

The  effects  of  compressed  air  on  the  membrana  tympani,  have  been 
carefully  studied  by  Dr.  A.  Magnus,  of  Konigsburg,  Dr.  Andrew 
H.  Smith,  of  New  York,  and  Dr.  John  Gkeen,  of  St.  Louis,  during 
the  construction  of  bridges  across  rivers  at  those  places— at  New 
York,  the  East  River  bridge  between  Brooklyn  and  New  York ;  at 
St.  Louis,  the  bridge  across  the  Mississippi — In  building  the  piers  of 
these  structures,  the  excavations  were  made,  and  the  entire  structure 
below  the  water,  was  built  by  means  of  caissons,  the  workmen  being 
subjected  to  air  pressure,  varying  from  thirty-five  to  sixty  pounds  to 
the  square  inch,  for  from  four  to  ten  minutes ;  repeated  inflations  by 
Valsalva's  method  were  necessary  to  relieve  pain  and  pressure,  rupture 
only  occurring  in  those  who  were  unable  to  innate  the  cavity.  In 
those  cases  in  which  the  eustachian  did  not  open  freely,  congestions, 
more  or  less  intense,  would  ensue  in  the  tissues  within  the  tympanic 
cavity,  which  were  readily  relieved  by  means  of  Politzer's  method ;  its 
repeated  use  enabling  many,  who  could  not  otherwise  have  done  so, 
to  continue  their  work,  and  as  Dr.  Smith  further  believes,  averted, 
in  some  instances,  the  occurrence  of  serious  inflammatory  action. 
Cases  of  rupture  occur  during  whooping-cough,  and  sneezing  or  blow- 
ing the  nose.  In  sea  bathing,  sometimes  the  force  of  a  large  wave 
striking  the  side  of  the  head,  is  sufficient  to  cause  rupture.  It  is  prob- 
able that  in  the  cases  of  rupture  occurring  from  these  last  mentioned 
causes,  there  is  always  a  previously  existing  catarrh  of  the  eustachian 
tube  and  tympanic  cavity,  which  should  have  received  attention. 
Explosion  of  projectiles,  bags  of  gas,  etc.,  near  the  ear,  have  been 
known  to  cause  rupture  of  the  drum-head,  and  then  the  result  to  the 
hearing  is  apt  to  be  the  most  serious ;  as  in  addition  to  the  rupture,  we 
are  likely  to  have  concussion  of  the  labyrinth,  or  a  fracture  or  dislo- 
cation of  the  ossicuhe,  thus,  not  only  endangering  the  hearing,  but 
the  life  of  the  patient  also. 

In  addition  to  the  subjective  symptoms  of  pain  and  deafness,  "the 
tuning  fork"  may  render  valuable  service  as  an  aid  to  diagnosis  in 
cases  of  rupture,  its  vibrations  being  more  distinctly  heard  in  the 
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injured  ear  than  the  other,  if  the  labyrinth  is  not  injured.  Ocular 
inspection  by  means  of  the  otoscope  will,  of  course,  not  be  omitted. 
Treatment. — If  the  rupture  is  simple,  it  will  be  best  to  let  it  strictly 
alone;  do  not  meddle  by  either  syringe  or  medications,  except  such 
internal  remedies  as  Aconite  and  Arnica,  and  perhaps  Bell. ;  union 
will  take  place  in  a  few  days.  But  if  the  wound  is  a  ragged  one,  or 
from  the  continuance  of  pain,  or  apparent  congestion  of  the  mem- 
brane, we  have  reason  to  expect  inflammation  and  suppuration ;  then 
the  topical  use  of  hot  water  poured  into  the  ear  from  a  sponge  or  spoon, 
while  the  patient  lies  on  opposite  side  of  head,  the  application  being 
kept  up  until  the  pain  is  relieved,  as  it  usually  will  be  in  ten  to 
twenty  minutes ;  also  such  medicaments  as  Aconite  and  water,  or  Aco- 
nite and  Veratrum  viride,  two  drops  of  each  to  the  drachm  of  water, 
dropped  into  the  ear  two,  three  or  four  times  daily,  according  to 
amount  of  pain,  and  relief  afforded.  Always,  however,  bearing  in 
mind,  that  the  indicated  remedy  will  often  act  with  remarkable 
promptness  in  controlling  middle  ear  inflammations,  and  probably, 
no  less  so,  where  they  begin  in  the  membrana  tympani.    Such  are : 

1.  Aconite,  Bell.,  Merc,  Puis. 

2.  Apis,  Mhus,  Hepar,  Sil. 

The  injuries  to  the  internal  ear,  causing  deafness,  are  fractures  of 
the  petrous  portion  of  the  temporal  bone,  and  haemorrhage  or  effusion 
into  the  membranous  labyrinth. 

(Roosa,  p.  497.)  "It  is  readily  seen  that  a  fracture  of  the  petrous 
portion  of  the  temporal  bone,  attended,  as  it  must  necessarily  be,  by 
laceration  of  the  tissues  of  the  membranous  labyrinth,  with  unstring- 
ing of  the  fibres  that  make  up  Corti's  organ,  must  produce  great 
impairment,  if  not  total  loss  of  the  functions  of  the  auditory  nerve." 

Such  an  injury  may  be  accompanied  by  haemorrhage  through  the 
membrani  tympani ;  but  a  case  of  Zaufalrs,  quoted  by  Politzer,  shows 
that  a  haemorrhage  may  occur  from  the  ear  after  an  injury,  when  the 
drum-head  is  intact.  In  this  case  a  fracture  occurred  through  the 
upper  wall  of  the  pyramid,  and  the  opposite  wall  of  the  tympanic  cav- 
ity, and  extended  to  the  upper  wall  of  the  osseous  part  of  the  audi- 
tory canal,  without  having  injured  the  membrani  tympani. 

Alter  a  fracture  of  the  base  of  the  skull,  a  serous  fluid,  which  is 
usually  cerebro-spihal  fluid,  is  sometimes  discharged.  The  experi- 
ments of  Hyrtl,  and  observations  of  Fedi,  (Roosa,  p.  497),  go  to  show 
that  a  serous  discharge  may  take  place  from  the  labyrinth,  without 
fracture  of  the  base  of  the  skull. 

Hyrtl,  after  removing  the  fluid  from  the  canal  of  the  spinal  cord,  in 
the  cadaver  of  a  child,  once  found  that  the  injecting  material  forced 
into  it,  passed  into  the  cavities  of  the  labyrinth.  He  is  of  the  opinion 
that  the  labyrinth  fluid  in  this  case,  was  connected  with  the  cerebro- 
spinal cavity  by  holes  which  existed  in  the  meatus  auditorius  inter- 
nus,  near  the  entering  fibres  of  the  auditory  nerve. 

The  question,  whether  a  communication  exists  between  the  cavity 
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of  the  spinal  cord  and  the  labyrinth,  after  foetal  life,  is  still  unsettled. 

The  manner  of  the  production  of  this  class  of  injuries,  and  their 
peculiar  character,  receive  full  consideration  in  the  works  on  general 
surgery,  and  will  receive  only  a  passing  notice  here.  Cases  of  sud- 
den deafness  occur  from  haemorrhage  where  no  accident  has  occurred, 
and  are  generally  preceded  by  giddiness  and  nausea,  or  vomiting, 
although  cases  are  seen  in  which  none  of  these  premonitory  symptoms 
existed. 

Concussions. — The  deafness  occurring  among  boiler  makers,  or  per- 
sons working  in  a  constant  din,  caused  by  hammering  on  large  iron 
plates,  also  the  results  of  canonading  are,  in  all  probability,  due  to 
concussions  of  the  fibres  of  the  nerve  in  the  cochlea  and  tympanum. 


XVIII.    INJURIES    OF    THE    FACE. 

Wounds  of  the  face  have  always  been  of  interest  to  the  surgeon,  from 
the  fact  that  the  part  is  unusually  exposed  to  injury,  the  disfigurement 
that  may  result  is  very  conspicuous,  and  the  rapidity  of  healing  is  so 
marked,  that  lesions  assume  a  much  different  significance  than  when 
occurring  in  other  parts  of  the  body.  It  is  said  (Mason,  Surgery  of  the 
face  p.  68)  that  ''wounds  of  the  face,  however  ghastly  to  look  at,  are  not 
dangerous  to  life."  In  many  instances  the  face  has  been  pounded 
into  a  shapeless  mass;  bones  have  been  fractured,  dislocated,  and  the 
relation  of  parts  so  extensively  modified  that  it  seemed  as  if  recovery 
could  not  take  place,  yet  repair  has  been  speedy,  and  deformity  not 
always  persistent.  The  fact,  however,  that  in  spite  of  the  exposure  of 
the  part  due  to  its  situation,  and  freedom  from  clothing,  the  head  is 
exceedingly  movable,  and  the  hands  instinctively  attempt  its  protec- 
.  tion  when  threatened  with  injury,  operates  to  make  severe  lesions  in 
this  region  comparatively  infrequent. 

To  acquire  a  competent  knowledge  of  the  methods  of  repair,  and 
the  aids  which  surgical  science  affords  to  this  end,  it  will  be  necessary 
to  divide  our  subject  into  five  parts  as  follows  :  Wounds  of  soft  parts  ;. 
Wounds  of  arteries  ;  Wounds  of  nerves ;  Fractures;  and  Dislocations. 

I.  WOUNDS. 

From  considerations  like  that  noted  above,  while  little  anticipation 
of  death  may  be  felt  from  even  the  most  extensive  injuries  of  the  face, 
yet  a  knowledge  of  the  principles  of  repair  must  always  make  the 
surgeon  solicitous  to  secure  union  with  the  minimum  of  scarring. 
This  is  particularly  true  in  the  case  of  women,  in  whom  a  scar  would 
be  a  very  serious  blemish  indeed.  When  speaking  of  wounds  and 
the  process  of  repair,  it  was  stated  the  cicatrices  frequently  assumed, 
in  process  of  time,  characters,  if  not  identical  at  least  similar  to  the 
tissue  of  the  part.  This  while  true  in  a  general  sense,  must  be  takeS 
with  some  modification,  and  the  present  seems  the  most  appropriate 
place  in  which  to  present  the  question. 

Mason  (Surg,  of  the  face  p.  55)  says :  "It  is,  I  suppose,  an  accepted 
pathological  axiom  that  all  scars  grow  in  proportion  to  the  growth  of 
the  body ;  *  *  *  *  when  a  portion  of  the  skin  has  been  destroyed,  the 
cicatrix  appears  to  be  persistent  through  life,  and  grows  pari  passu 
with  the  rest  of  the  body,  or  rather  with  the  portion  of  the  body  over 
which  it  may  be  placed."  Paget  further  states,  "a  scar  which  the 
child  might  have  said  was  as  long  as  his  own  forefinger  will  still  be  as 
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long  as  his  forefinger  when  he  grows  to  be  a  man."  Bryant  (Pract. 
of  Surgery  p.  25)  says  :  "  The  nature  of  the  scar  or  cicatrix  varies  with 
the  tissue  in  which  it  is  found,  the  new  connecting  medium  or  cicatrix 
under  all  circumstances  having  a  powerful  tendency  to  adapt  itself  to 
the  peculiar  character  of  the  tissue  in  which  it  is  placed."  Holmes- 
Coote,  (Holmes  Syst.  of  Surg.  V.  p.  561,)  uses  the  following  emphatic 
language:  "Whatever  the  microscope  may  reveal,  the  fact  is  undoubted, 
that  when  the  entire  thickness  of  the  skin  has  been  destroyed,  the  tis- 
sue which  replaces  it  never  exhibits  the  same  character  of  perfection 
as  before.  A  superficial  layer  of  skin  may  be  disorganized,  when 
repair  goes  on  by  granulation,  and  no  trace  of  the  injury  after  a  time 
is  preceptible.  But  the  case  is  otherwise  when  the  whole  thickness 
of  the  skin  has  perished.  The  smooth  white  cicatrix  retains  its  own 
characteristics,  and  contracts  for  months  or  even  years,  gradually 
drawing  closer  around  its  decreasing  circumferance  the  surrounding 
integument,  and  acting,  though  slowly  and  gently,  yet  with  a  force 
that  no  tissue,  however  hard,  can  resist,  distorting  the  features,  and 
exercising  an  influence  on  the  shape  of  the  growing  bone  and  in  the 
direction  of  the  teeth."  To  some  extent  these  extracts  seem  conflict- 
ting,  and  are  valuable  witnesses  of  the  necessity  for  a  complete  and 
exhaustive  surgical  treatise.  They  partially  teach  the  same  thing,  yet 
separately  considered  might  lead  the  student  to  erroneous  conclusions. 
For  instance,  as  time  elapses,  varying  in  different  cases  as  to  duration 
the  primary  cicatricial  characters  become  indistinct,  and  give  place 
to  durable  forms  of  tissue  which  so  closely  resemble  the  tissue  of  the 
part  that  a  careless  or  ordinary  observer  would  conclude  that  perfect 
restoration  had  taken  place.  The  fact  is,  that  whether  function  is 
impaired  or  not,  when  the  whole  thickness  of  the  integument  is 
divided,  close  inspection  will  show  a  continuance  of  the  reparative 
tissue  to  the  last  day  of  life.  I  have  shown  in  a  former  chapter,  how 
with  Silicea,  or  otherindicated  remedies,  with  subcutaneous  section  of 
adhering  bands,  the  evil  results  of  cicatrical  adhesions  may  be  avoided, 
and  the  very  minimum  of  functional  loss  secured.  Nevertheless,  the 
bare  fact  that  some  imperfection  must  always  exist,  and  the  size  of 
the  scar  increase  with  the  growth  of  the  part,  must  impress  the  sur- 
geon with  the  necessity  for  careful  treatment  of  wounds  of  the  face, 
and  an  earnest  effort  to  secure  immediate  union,  or  place  the  parts  in 
#3uch  a  position  that  the  gap  to  be  filled  will  be  very  small. 

The  first  difficulty  experienced,  in  very  many  instances,  will  be  to 
determine  whether  the  wound  is  incised  or  contused.  The  sharp  edge 
of  the  malar  bone,  or  the  teeth,  will  often  make  a  wound  with  all  the 
characters  of  an  incision,  when  the  external  force  was  a  blunt  body 
incapable  of  producing  such  a  lesion.  It  is  often  essential,  particularly 
in  cases  requiring  legal  investigation,  to  determine  this  question. 
Usually  a  wound  made  by  this  indirect  force,  that  is  the  edge  of  a 
bone  in  the  face,  will  not  "  tail  off "  as  is  usual  in  cutaneous  wounds, 
thus  (fig.  26.): 
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It  will  assume  something  of  the  characters  in  the  annexed  cut  (fig. 
27),  the  line  "a"  indicating  the  surface  of  the  integument,  and  "b"" 


Pig.  26. 

the  base  of  the  wound.  It  will  be  seen  that  the  base  of  the  wound  is 
more  extensive  (longer)  than  the  surface ;  the  reverse  is  usually  the 
case  in  wounds  made  from  without  inwards. 


Fig.  27. 

Having  determined  the  probable  cause  of  the  injury,  and  the  nature 
of  weapon  employed,  the  wound  must  be  very  carefully  cleansed,  and 
all  bleeding  completely  arrested.  Any  scraps  or  shreds  of  integu- 
ment or  tissue  must  be  replaced,  if  not  entirely  detached,  and  the 
edges  closely  and  carefully  placed  together.  The  tissues  of  the  face 
are  exceedingly  vascular,  and  haemorrhage  may  be  very  profuse.  If 
possible,  ligature  of  bleeding  vessels  must  be  avoided,  as  the  silk  or 
other  material  used  will  act  as  a  seton,  and  by  promoting  suppuration 
produce  bad  scarring.  If  hot  water,  or  other  mild  styptics  fail  to 
arrest  the  bleeding,  accupressure  had  better  be  employed,  if  possible 
keeping  the  pins  within  the  wound.  The  edges  of  the  wound  are 
then  to  be  closely  approximated,  and  held  in  position  with  strips  of 
adhesive  plaster  in  preference  to  stitches.  Should  the  latter  be  deemed 
necessary  silk  is  to  be  preferred  to  wire,  if  care  is  taken  not  to  retai# 
them  beyond  a  day  or  two.  When  wire  is  used  there  is  less  probability 
of  suppuration  in  the  track  of  the  sutures,  it  is  true ;  Out  the  difficulty 
experienced  by  young  practitioners,  until  they  have  acquired  expert- 
ness  by  practice,  in  withdrawing  the  wire  without  deranging  the  wound, 
and  thus  interrupting  the  union,  must  operate  as  a  powerful  argument 
against  their  indiscriminate  employment.  Silk  will  be  easier  removed  ^ 
and  if  withdrawn  on  the  third  day,  at  latest,  the  mark  will  be  very 
insignificant.  Harelip  pins  may  be  used,  as  less  objectionable  than 
wire  sutures,  but  I  cannot  conceive  in  what  respect  they  are  superior 
to  fine  silk. 

Another  characteristic  of  the  tissues  of  the  face  is  its  extreme  elas- 
ticity and  what  might  be  called  extensility.  So  great  is  this  that 
wounds  involving  much  loss  of  substance  may  be  closely  approxi- 
mated, and  little  disfigurement  result  from  the  readiness  with  which 
the  parts  accommodate  themselves  to  tension.  Mason  [loc.  cit.)  men- 
tions a  case  in  which  more  than  half  the  upper  lip  had  been  lost,  and 
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simple  strapping  held  the  edges  firmly  together,  union  taking  place 
with  little  deformity. 

The  abundant  blood  supply  of  this  region  secures  the  tissues  from 
sloughing,  under  all  ordinary  circumstances,  and  indeed  from  trauma- 
tism, even  when  severe,  extensive  sloughing  is  so  rare  that  it  may 
properly  be  considered  as  outside  of  the  category  of  morbid  action  in 
the  face. 

It  is  necessary  to  notice  the  peculiar  and  distinctive  features  of 
wounds  of  different  parts  of  the  face,  as  far  as  they  present  any  pecu- 
liarities. 

(a.)  The  nose,  apart  from  fractures  or  dislocations  of  the  cartilages 
or  bones,  is  frequently  cut  or  torn,  by  explosions  more  particularly, 
and  serious  deformity  may  be  the  result.  The  whole  of  the  face,  as  a 
matter  of  fact,  from  its  peculiar  construction,  takes  on  reparative 
action  very  speedily,  and  union  is  often  so  rapid  that  the  delay  of  a 
few  hours  in  closing  a  wound  may  result  in  great  deformity.  The  tis- 
sues of  the  nose  present  the  same  peculiarity ;  and  the  condition  is 
both  desirable  and  the  reverse,  as  repair  is  speedily  secured  when 
early  treatment  is  instituted,  but  neglect  will  much  prejudice  the 
success.  Portions  of  the  nose  have  been  completely  severed,  retain- 
ing their  connection  to  the  face  by  a  narrow  strip  of  integument,  and 
prompt  union  secured.  Indeed  Sir  Astley  Cooper,  and  others,  give 
instances  in  which  the  whole  organ  has  been  cut  off,  and  union  readily 
induced.  The  only  points  of  interest  are  to  place  the  parts  in  such  a 
position  that  deformity  is  avoided,  and  function  not  impaired.  To 
attain  the  first,  always  pass  the  first  suture  through  the  free  extremi- 
ties of  the  wound,  when  the  alse  are  incised,  or  the,  centre,  when  the 
injury  is  at  the  bridge.  The  second  indication  will  be  met  by  atten- 
tion to  the  patency  of  the  nostrils ;  if  there  is  a  tendency  to  obstruc- 
tion of  the  nares  by  falling  in  of  the  walls  of  these  cavities,  proper 
^oulds  may  be  used,  or  plugs  of  lint  or  cotton  employed. 

(6.)  The  lips  are  perhaps  oftener  cut  than  other  portions  of  the  face 
and  under  some  circumstances  may  result  in  serious  deformity  as  well 
as  positive  damage  to  speech  and  other  functions  performed  by  these 
organs.  Very  freqently  blows  on  the  mouth  from  a  fist,  or  other  blunt 
weapon,  will  cause  a  wound  from  the  resistance  of  the  teeth.  Such 
wounds,  whilst  having  all  the  rational  characters  of  an  incised  wound, 
are  in  reality  contused,  and  thus  of  greater  moment. 

Portions  of  the  lips  may  be  completely  lost  by  accident,  or  even,  as 
often  occurs,  bitten  off,  and  the  extreme  elasticity  of  the  part  greatly 
favors  wide  dispartition.  The  retraction  is  sometimes  so  extreme  that 
the  appearance  is  as  though  the  whole  member  had  been  removed. 

However  the  wound  is  induced,  whether  by  direct  force  or  by  driv- 
ing the  soft  tissues  on  the  teeth,  the  principles  of  treatment  are 
essentially  the  same.  Perhaps  more  than  ordinary  care  should  be 
exerted  to  accurately  adjust  the  margins.  In  all  cases,  therefore,  in 
which  the  vermilion  border  is  involved,  the  lips  being  completely 
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divided  vertically,  the  free  extremities  of  the  wound  must  be  first 
approximated  by  a  fine  suture.  Should  the  wound  be  a  ragged  irregu- 
lar one,  it  may  be  that  this  method  will  induce  puckering  of  the 
remainder  of  the  fissure.  This  may  be  overcome  in  one  of  two  ways. 
If  the  attendant  is  an  accomplished  surgeon,  the  margins  of  the  wound 
may  be  excised,  as  in  hare  lip  operations,  and  the  edges  made  to  come 
together  properly.  This  should  not  be  lightly  undertaken,  as  much 
tissue  may  be  unnecessarily  lost,  and  the  case  even  made  worse  rather 
than  better.  Failing  these  essential  qualifications,  the  wound  must 
be  closed  as  above,  the  lower  suture  first  applied,  and  tied.  The 
puckering  that  results  may  be  treated  as  Skey  recommends  for  a 
similar  defect  in  rhinoplastic  operations,  viz. :  shaving  it  off  after 
cicatrization. 

When  the  lips  are  not  completely  severed,  or  the  wound  runs  trans- 
versly,  the  first  stitch  must  be  taken  in  the  centre,  care  being  had  to 
secure  the  same  amount  of  tissue  on  each  side  of  the  suture. 

Partial  incision,  confined  to  the  mucous  surfaces,  or  the  integument, 
not  involving  both,  are  to  be  treated  upon  different  principles.  In  the 
former,  when  of  small  extent,  they  are  to  be  let  alone.  They  heal 
readily,  not  requiring  especial  attention.  When  larger,  and  exhibit- 
ing a  tendency  to  gaping,  the  edges  may  be  drawn  together  by  fine 
silk  sutures.  Integumental  wounds,  no  matter  what  the  extent  may 
be,  had  better  be  approximated  by  adhesive  strips  alone.  Ragged 
pieces  must  not  be  removed,  not  that  suppuration  may  be  averted,  as 
is  the  case  in  scalp  wounds,  but  that  cicatricial  contraction  may  be 
saved.  As  in  all  the  tissues  of  the  face,  wounds  heal  readily  and 
rapidly  on  the  lips,  and  the  first  dressing  must  be  carefully  done  to 
avoid  disfigurement. 

(c.)  The  eyelids  while  injured  with  equal  frequency  as  other  portions 
of  the  face,  need  no  special  mention  at  this  place,  my  colleague,  Dr. 
McGrUiRE,  having  given  the  subject  attention  in  a  former  chapter. 

($.)  The  parotid  region  possesses  peculiar  interest  to  the  surgeon,  at 
once  from  the  important  function  and  size  of  the  vessels  and  nerves 
found  in  that  triangle,  as  well  as  the  somewhat  frequent  occurrence  of 
a  unique  condition  known  as  salivary  fistula.  It  sometimes  occurs 
that  the  parotid  duct,  or  even  the  submaxilary,  is  cut  across,  and  the 
cut  ends  fail  to  unite.  The  buccal  extremity  will  ultimately  become 
closed,  and  the  secretions  escaping  through  the  glandular  extremity, 
when  opening  on  the  integument,  will  in  time  produce  a  permanent 
fistula,  the  saliva  trickling  through  keeping  the  parts  excoriated. 
Should  the  glandular  part  of  the  divided  duct  open  into  the  mouth, 
the  accident  will  be  completely  repaired,  and  no  discomfort  will  be 
occasioned.  Mason  (Surg,  of  the  Face,  p.  61,)  among  other  causes,  and 
the  conditions  resulting  from  the  accident,  gives  the  following : 
"Cases  are  reported  in  which  the  duct  of  the  parotid  gland  has  been 
ruptured  subcutaneously  by  a  blow,  and  in  which  the  salivary  secre- 
tion has  burrowed  in  all  directions,  giving  the  patient  an  emphysem- 
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atous  appearance,  and  causing  much  disfigurement  of  the  face  and 
neck."  In  speaking  of  the  method  of  treatment  he  has  found  most 
satisfactory  in  a  number  of  instances,  and  which  other  surgeons  have 
found  quite  uniformly  successful,  he  says  of  one  case  :  "A  probe  was 
passed  through  the  mouth  and  made  to  emerge  from  the  fistulous 
aperture  in  the  cheek  ;  then,  having  bent  the  instrument  slightly,  it 
was  pushed  along  the  duct  as  far  as  possible  in  the  direction  towards 
the  gland.  The  probe  thus  fixed  was  retained  for  the  remainder  of 
the  day  (altogether  about  eight  hours,)  and  at  night  it  was  removed. 
Three  days  afterwards  it  was  again  introduced  through  the  mouth, 
and  passed  readily  towards  the  gland.  After  the  first  introduction 
the  saliva  ceased  to  flow  from  the  opening  in  the  cheek."  Such  treat- 
ment, of  course,  is  only  applicable  to  recent  cases,  when  seen  within 
a  few  hours  of  the  accident.  When  the  case  is  chronic,  and  a  fistula 
fully  formed,  other  measures  must  be  adopted  at  once  to  preserve 
the  function  and  integrity  of  the  gland,  and  close  the  opening  in  the 
cheek.  The  method  which  has  yielded  the  best  results,  as  far  my 
information  extends,  is  that  devised  by  Dr.  Horner,  of  Philadelphia,, 
given  in  Smith's  Operative  surgery,  (1852)  p.  172.  The  circular  orifice 
is  converted  into  an  incised  wound  by  extending  it  with  the  scalpel, 
in  the  direction  of  the  zyzomaticus  major,  above  and  below.  A  broad 
wooden  spatula  is  then  passed  into  the  mouth,  and  held  firmly  against 
the  inside  of  the  cheek  by  an  assistant.  With  a  sharp  punch,  of  a 
diameter  slightly  greater  than  that  of  the  fistula,  the  indurated  tissues 
are  cut  out,  by  pressing  the  punch  firmly  against  the  spatula,  and  the 
external  wound  closed  by  stitches.  This  seems  to  be  the  most  success- 
ful of  any  method  known  to  me  at  present,  and  in  two  cases  in  which 
I  employed  it  gave  perfect  satisfaction. 

Contusions. — Contusions  of  the  face,  while  of  very  common  occur- 
rence, are  of  much  greater  interest  than  similar  accidents  to  many 
other  regions.  They  derive  their  importance  from  the  greater  vas- 
cularity of  the  parts,  the  frequency  with  which  subcutaneous  wounds 
are  produced,  the  great  muscularity  or  the  integument,  and  the  exten- 
sive nerve  supply.  A  contusion,  of  characters  sufficiently  important 
to  demand  medical  attention,  will,  in  nearly  every  case,  be  found  to 
be  complicated  by  subcutaneous  haemorrhage  ;  and  the  loose  connec- 
tion of  the  integument  with  deeper  p?rts  very  greatly  predisposes 
to  extensive  burrowing  of  the  blood,  and  its  collection  in  cavities, 
either  natural  or  artificial ;  as  in  the  case  of  contusions  of  the  scalp, 
we  often  find  a  partial  organization  of  the  peripheral  portion  of  the 
extravasation,  forming  a  sort  of  cyst.  The  blood  in  the  center  remains 
fluid  a  long  time,  and  but  for  the  discoloration,  an  abscess  might  be 
suspected.  Hamamelis,  topically  and. internally,  will  greatly  hasten 
the  absorption  of  this  fluid,  but  the  cyst  must  be  broken  by  pressure,. 
or  a  smart  blow.  This  will  at  once  induce  a  wide  diffusion  of  the 
blood,  but  under  proper  treatment  it  will  speedily  be  absorbed. 

The  frequent  occurrence  of  subcutaneous  wounds,  and  the  conse- 
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quent  nervous  lesions  that  accompany  them,  whilst  not  complicating 
the  case  mnch,  must  receive  attention,  as  a  want  of  knowledge  of  the 
meaning  of  the  symptoms  and  ordinary  termination,  may  lead  the 
)uuus  sur&eon  aslray,  particularly  in  pxugnusis,  giving  hiui  needless 
alarm,  and  perhaps  removing  a  patient  from  under  his  care.  As  I 
said  earlier,  when  speaking  of  wounds  in  general,  subcutaneous 
wounds  heal  with  great  readiness,  and  with  almost  perfect  restoration 
of  structure.  This  last  will  lead  us  to  prognosticate  perfect  ultimate 
restoration.  The  occurrence  of  facial  paralysis,  ptosis,  pupillary 
abnormalities,  even  glosso-pharyngeal  paralysis,  may  be  in  a  marked 
degree,  and  yet  a  promise  of  complete  restoration  may  nearly  always 
be  made.  Complete  division  of  large  nerve  trunks,  in  this  manner, 
will  rarely  induce  permanent  loss  of  function,  but  cases  are  not  infre- 
quent in  which  many  weeks,  or  even  months,  are  consumed  in  re-es- 
tablishing innervation.  The  conditions  resulting  from  such  lesions 
are  to  be  treated  on  the  general  principles  laid  down  earlier,  (Injuries 
of  JVerves),  viz  :  Hyperic,  pain  and  soreness;  Led.  pal.,  coldness  and 
paralysis;  Strom.,  reflex  irritation  and  muscular  spasm.  When  the 
nervous  deficiency  is  plainly  due  to  compression  or  extension,  as  in 
extravasation  or  effusion,  Am.  or  Con.  will  have  an  important  influ- 
ence. 

Burns  and  Scalds. — In  all  burns  and  scalds,  not  sufficient  in  extent 
of  surface  involved  to  endanger  life,  the  chief  consideration,  surgically 
of  course,  is  the  serious  character  of  the  scarring,  involving  not 
only  great  and  lasting  deformity,  but  serious  impairment  of  function . 
If  the  deformity  ceased  with  the  immediate  results  of  cicatrization, 
the  question  would  be  of  much  less  magnitude ;  but  as  it  continues  in 
operation  for  months,  or  even  years,  drawing  bones  out  of  their 
proper  relations,  and  increasing,  the  deformity,  day  by  day,  it  is  a 
matter  of  the  first  importance  that  some  means  should  be  taken  to 
prevent  this  in  the  beginning,  and  to  correct  it  when,  in  spite  of  all 
precaution,  it  occurs.  In  addition  to  this  consideration,  we  have  one 
of  even  greater  magnitude,  viz  :  the  region  particularly  exposes  the 
sufferer  to  danger  from  cerebral  effusions,  loss  of  sight,  hearing,  or 
serious  lesion  to  the  parts  concerned  in  deglutition  and  respiration. 
Attention  to  the  general  principles  of  treatment  of  burns,  as  laid 
down  in  an  earlier  chapter,  will  do  much  to  lessen  the  degree  of 
deformity ;  to  some  extent,  at  least,  it  is  unavoidable.  It  will  be 
remembered  that  the  indications  are,  to  relieve  pain,  to  exclude  the 
air,  to  promote  granulation,  and  to  keep  raw  surfaces  separated. 

It  would  be  an  interesting  question  to  discuss  the  reasons,  why 
cicatrization  from  burns  is  bo  much  more  serious  than  from  any  other 
species  of  injury.  A  difficulty  will  be  met  at  the  outset,  however,  viz  : 
want  of  sufficient  data.  It  is  presumed,  and  the  presumption  seems 
reasonable,  that  there  are  no  specific  results  of  the  application  of 
beat,  the  subsequent  contraction  being  due,  rather  to  the  extent  of 
surface  involved,  and  the  irregular  depth  of  the  lesion,  together  with 
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a  consideration  of  the  muscularity  of  the  region.  It  has  been 
observed,  I  think,  that  in  regions  in  which  the  skin  is  exceedingly 
muscular,  or  in  which  erectile  tissue  is  found,  resulting  deformity  is 
greater.  Others  incline  to  the  opinion  that  the  sudden  application  of 
intense  heat,  by  chemical  action  on  the  albuminous  elements,  initiates 
a  morbid  action  that  impresses  itself  upon  the  process  throughout. 
The  treatment  of  deformity  resulting  from  these  accidents,  is  purely 
surgical,  and  demands  in  the  operator  the  most  exact  scientific  and 
technical  knowledge  and  skill.  If  the  methods  referred  to  under  the 
head  of  Healing  of  Wounds  are  not  sufficient,  competent  special  skill 
must  be  sought. 

II.     WOUNDS  OF  ARTERIES. 

The  arteries  in  the  face  that  may  be  wounded,  and  which  would 
furnish  sufficient  haemorrhage  to  call  for  ligature,  or  other  radical 
method  of  treatment,  are  chiefly  branches  of  two  vessels,  the  facial  and 
temporal.  When  practicable,  the  vessels  being  quite  small,  and, 
unless  some  more  or  less  chronic  hyperaemia  exists,  the  bleeding  usu- 
ally proving  insignificant,  the  injured  vessels  may  be  secured  in  the 
wound.  If  the  vessel  can  be  isolated,  so  that  the  nerves  are  not 
included,  accupressure  is  the  far  better  practice.  The  vessel  having 
retracted,  or  from  other  causes  cannot  be  readily  found,  it  will  be 
necessary  to  applv  a  ligature  on  the  main  trunk.  For  this  reason  the 
source  of  the  vessel  must  be  borne  in  mind.  The  branches  or  contin- 
uations of  the  facial  artery  are  as  follows:  Angular  artery;  masse- 
teric ;  inferior  labial ;  inferior  coronary  ;  superior  coronary ;  and  lat- 
eral nasal. 

The  temporal  artery  gives  off  but  one  branch  of  any  surgical  inter- 
est :  transverse  facial,  which  emerges  from  beneath  the  anterior  bor- 
der of  the  parotid  gland,  and  crosses  the  face  transversely,  a  little 
above  Stenos  duct,  freely  inosculating  with  the  facial  artery. 

The  facial  artery  is  found  at  the  anterior  border  of  the  masseter 
muscle,  and  can  be  felt  as  it  crosses  the  lower  face  at  the  lower  angle 
of  this  muscle.  It  is  to  be  exposed  by  an  incision  rather  oblique  to 
the  course  of  the  vessel,  which,  at  this  point,  is  nearly  directly 
upwards.  The  facial  is  a  branch  of  the  external  carotid,  and  it  may 
be  necessary,  in  exceptional  cases,  to  secure  this  vessel  to  arrest  vio- 
lent bleeding. 

The  temporal  artery  is  one  of  the  last  branches  of  the  external  caro- 
tid, and  can  be  felt  pulsating  just  in  front  of  the  ear.  It  is  exposed 
by  an  oblique  incision.    The  vessel,  also,  runs  vertically. 

It  occasionally  happens,  owing  to  some  abnormality  in  the  distribu- 
tion, or  the  confusion  arising  from  the  free  inosculation  of  the  vessels, 
that  one  or  the  other  trunk  is  tied,  and  no  result  is  obtained.  There 
is  no  resource  then,  but  to  tie  tne  other.  If  the  haemorrhage  still  con- 
tinues, the  external  carotid  must  be  taken  up,  and  the  ligature 
applied  as  low  down  as  possible.    The  line  for  the  incision  is  the  ante- 
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Tior  edge  of  the  sterno  mastoid,  the  vessel  being  found  in  the  upper 
third  of  the  distance  occupied  by  this  line.  The  division  from  the 
common  carotid  occurs  at  the  level  of  the  upper  border  of  the  thyroid 
cartilage  ;  in  the  first  third  of  its  course  it  is  superficial,  but  becomes 
■deeper  farther  on,  until  it  enters  the  parotid  gland. 

Another  branch,  rarely  wounded  from  accidents,  is  the  internal  max- 
illary. It  is  almost  impossible  to  tie  it  in  the  wound,  in  cases  of 
accident;  the  external  carotid  must  be  taken  up. 

III.     WOUNDS  OF  NERVES. 

While  injury  to  any  one  of  the  cranial  nerves  will,  in  some  manner, 
affect  portions  of  the  face,  the  tri-f acial,  (fifth  pair),  will  often  pre- 
sent lesions  confined  in  their  results  to  the  face  proper,  and  of  such  a 
character  that  it  would  seem  well-nigh  impossible  to  make  an  error 
in  diagnosis.  The  symptoms  are  those  peculiar  to  nerve  lesions  in 
general,  and  need  not  detain  us  long.  The  facility  with  which  slight 
changes  of  expression  in  the  face  are  noted,  greatly  simplifies  diagno- 
sis ;  and  were  it  not  that  the  mistake  has  occurred  more  than  once,  a 
fact  would  not  need  comment  at  this  time.  I  refer  to  the  location 
■of  the  lesion  with  reference  to  the  side  of  the  face.  When  paralysis 
of  one  side  occurs,  the  loss  of  muscular  antagonism  causes  a  contrac- 
tion on  the  sound  side,  and  loss  of  expression  and  mobility  on  the 
-other.  Medical  attendants  have  occasionally  been  led  into  error,  by 
supposing  the  deformity  was  due  to  spasmodic  conditions,  and  such 
local  measures  as  were  instituted  were  thus  applied  to  the  wrong 
part.  Should  there  be  any  reasonable  doubt  in  such  cases,  (which 
seems  almost  impossible),  faradaism  will  set  the  matter  at  rest.  The 
paralyzed  muscles  will  not  respond  to  the  electric  action,  whilst  the 
deformity  will  be  increased  when  application  is  made  to  the  other  side. 

The  treatment  must  be  conducted  entirely  with  reference  to  the 
cause  and  pathological  condition,  as  laid  down  in  an  earlier  chapter. 
The  leading  facts  in  diagnosis  must  be  carefully  borne  in  mind,  viz: 
paralysis,  when  the  nerve  is  completely  divided,  or  severely  contused  ; 
neuritis  or  clonic  spasm,  when  partially  divided  or  contused ;  neural- 
gia, when  the  lesion  is  extrinsic,  as  compression  from  coagulse,  con- 
tiguous tumefaction,  or  continuous  pressure  from  spiculse  of  bone  or 
small  tumors. 

IV.      FRACTURES. 

Fractures  of  the  bones  of  the  face  are  of  peculiar  interest  to  the  sur- 
geon, from  the  fact  that  they  are  usually  associated  with  dislocation ; 
repair,  with  such  rapidity  that  unless  early  reduced,  great  deformity 
results;  the  region  predisposes  to  associated  cerebral  injury;  and  in 
many  instances,  important  functions  are  suspended  during  the  con- 
tinuance of  treatment.  They  are  usually  the  result  of  direct  force, 
and  with  much  displacement  the  nerves  are  frequently  torn,  com- 
pressed, or  put  on  a  stretch  to  such  an  extent  that  paralysis,  neuritis, 
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or  neuralgia  are  very  frequent  concomitants.  The  bones  usually? 
included  under  this  head  are,  the  zygomatic  arch,  nasal,  nasal  sep- 
tum, malar,  superior  maxillary  and  inferior  maxiliary. 

(a.)  The  zygomatic  arch  is  frequently  broken,  from  its  exposed  situa- 
tion, and  constitutes  a  deformity,  giving  rise  to  peculiar  symptoms, 
that  are  notably  pathognomonic.  The  usual  causes,  are  blows,  or  the- 
exertion  of  direct  pressure  on  the  arch ;  pressure  on  the  frontal  and 
occipital,  or  parietal  bones,  and,  in  rare  instances,  sudden  contraction 
of  the  temporal  muscle.  The  seat  of  fracture,  in  the  absence  of  direct 
force,  is  usually  in  the  temporal  portion,  but  occasionally  at  the 
symphysis.  From  the  fixed  position  of  the  process,  when  the  fracture 
is  single,  and  the  absence  of  natural  mobility,  the  usual  signs  of  frac- 
tures are  many  of  them  wanting,  but  the  nature  of  the  accident,  and 
careful  examination  will  generally  give  a  correct  diagnosis.  When  the 
fracture  is  double  or  multiple,  which  is  often  the  case,  the  condition 
is  readily  made  out,  particularly  if  there  is  complete  displacement,, 
and  both  fractures  are  complete. 

The  symptoms  are  in  two  groups,  subjective  and  objective,  each  off 
which  may  be  of  particular  value  in  different  cases.  In  the  former 
we  will  have  pain  in  the  temporal  region  much  more  severe  upon 
attempting  to  move  the  lower  jaw,  from  the  action  of  the  temporal 
muscle  on  the  fragments  of  the  bone.  Upon  making  pressure  on  the 
zygoma  the  pain  will  be  much  increased,  usually,  but  occasionally  w  ill 
be  relieved.  This  latter  will  occur  when  the  displacement  is  out- 
wards, which  we  will  see  is  the  usual  condition.  Failing  to  elicit 
pain  by  direct  pressure,  placing  one  hand  on  the  temporal  bone,  a 
little  posteriorly,  and  the  other  on  the  frontal,  on  the  opposite  side  to 
the  suspected  fracture,  and  making  strong  pressure,  pain  will  usually 
be  felt.  This  group  of  symptoms  is  of  value  when  the  displacement 
Is  so  slight  that  it  cannot  be  detected,  or  such  a  length  of  time  has- 
elapsed  since  the  injury  that  the  swelling  of  the  part  masks  the  lesion. 

The  objective  symptoms  are  mobility,  crepitation,  and  deformity. 
The  two  former  need  no  special  mention,  they  being  common  to  all 
fractures,  farther  than  to  note  that  their  importance  and  prominence 
will  be  dependent  upon  the  existance  of  a  double  or  multiple  fracture ;. 
a  single  fracture  preventing  any  mobility  in  the  fragments,  and  con- 
sequently crepitus.  Deformity  is  the  most  important  and  constant 
symptom.  In  the  larger  number  of  instances  the  displacement  is  out- 
wards. This  is  owing  to  the  action  of  the  temporal  muscle,  and 
slightly  to  that  of  the  zygomatic  muscles  themselves.  The  two  latter 
muscles  have  a  further  tendency  to  draw  downwards  one  or  the  other 
fragment  according  to  circumstances.  Even  when  the  force  is  direct, 
and  of  such  severity  as  to  force  inwards  the  fragments,  the  temporal 
muscle  will  sooner  or  later  change  the  displacement  to  outwards. 

Treatment. — The  chief  indication  is  necessarily  reduction,  and  unless 
impaction  exists  is  readily  fulfilled.  When  the  displacement  is  out- 
wards, firm  pressure  on  the  projecting  fragments  will  readily  reduce 
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the  deformity.  Should  the  displacement  be  inwards,  more  difficulty 
will  be  experienced.  In  the  large  majority  of  cases,  the  action  of  the 
temporal  muscles  will  speedily  induce  reduction.  Should  it  seem 
insufficient,  its  action  may  be  increased  by  causing  the  patient  to 
chew  on  a  stick  of  wood,  or  piece  of  rubber.  In  rare  instances,  par- 
ticularly when  impaction  occurs,  it  may  be  necessary  to  cut  down 
upon  the  fracture  and  lift  the  fragments  into  place  with  an  elevator. 
I  resorted  to  the  elevator  in  one  case,  but  owing  to  the  fact  that  the 
fracture  was  compound,  it  was  not  necessary  to  make  an  incision. 
Students  have  frequently  inquired,  why  such  pains  should  be  taken  to 
reduce  these  fractures,  the  bones  from  which  the  process  springs  being 
immovable.  Apart  from  the  great  deformity  that  would  necessarily 
succeed  such  an  accident,  the  action  of  the  temporal,  masseter,  and 
zyzomatic  muscles  would  be  seriously  hampered. 

Retention  need  cause  little  concern.  The  muscles  in  connection  with 
the  parts  must  be  kept  at  rest  for  a  day  or  two,  and  proper  bandaging 
and  compresses  employed  to  guard  against  renewed  displacement. 
Uepair  is  rapid,  as  is  the  case  in  all  fractures  in  this  region. 

(&.)  The  nasal  bones,  from  their  exposed  position,  are  not  infre- 
quently broken,  but  perhaps  not  as  much  so  as  is  generally  supposed. 
Oii  the  other  hand  there  are  unquestionably  many  instances  in  which 
the  condition  has  never  been  recognized,  and  a  permanent  deformity 
result.  The  slightest  deformity  in  the  nose,  a  slight  sinking  or  prom- 
inence of  the  bridge,  a  deflection  of  a  line  to  one  side  or  the  other,  or 
the  most  minute  and  trivial  disarrangement  of  the  parts  entering  into 
the  composition  of  this  organ,  produces  such  a  change  in  the  expres- 
sion of  the  face,  that  too  much  care  cannot  be  exercised  in  diagnosing 
the  accident,  and  applying  early  the  means  for  relief  or  cure.  In  a 
short  time  after  a  blow  severe  enough  to  produce  a  fracture  of  these 
bones,  swelling  comes  on  to  such  an  extent  that  an  accurate  diagnosis 
is  impossible,  or  can  only  be  secured  at  the  expense  of  much  trouble 
and  care.  When  the  mucous  membrane  of  the  nasal  fossae  is  torn, 
the  admission  of  air  that  may  take  place  produces  more  or  less  exten- 
sive emphysema,  further  confusing  the  diagnosis. 

The  force  is  usually  exerted  directly,  and  in  the  larger  number  of 
instances,  the  fracture  will  occur  at  the  lower  portion  of  the  bones, 
not  higher  than  the  middle,  and  without  corresponding  injury  to  the 
•ethmoid,  vomer,  or  contiguous  bones.  The  lesion,  in  short,  is  usually 
-confined  to  the  nasal  bones,  When  we  meet  cases  presenting  brain 
symptoms,  we  may  suspect  fracture  about  the  middle  of  the  bones, 
with  associated  fracture  of  the  nasal  spine  of  the  frontal  bone,  and 
more  or  less  basilar  lesion.  The  degree  of  force  required  to  fracture 
these  small  and  fragile  bones,  in  this  portion  of  them,  is  astonishing; 
severe  concussion  of  the  brain  may  be  induced,  extensive  fracture  of 
the  base  of  the  skull,  and  the  nasal  spine  of  the  frontal  bone  or  its 
•orbital  plates  may  occur,  ;and  the  nasal  bones  themselves  remain 
uninjured.     We  may  have,  it  is  true,  indications  of  severe  brain 
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lesion,  and  the  lower  half  of  the  bones  alone  suffer  from  fracture.. 
The  fair  presumption  in  such  cases  is,  that  the  brain  symptoms  are 
due  to  other  causes,  as  a  fall  succeeding  the  blow  breaking  the  nose,, 
or  some  similar  complication. 

In  spite  of  the  swelling,  if  the  case  is  seen  within  an  hour  after  the 
accident,  it  is  possible  to  make  a  satisfactory  examination  if  the 
surgeon  disregards  the  objections  of  the  patient.  The  parts  are  always 
sensitive,  particularly  internally,  which  is  much  increased  under 
the  circumstances,  so  much  so,  that  few,  young  or  old,  will  submit 
to  manipulation  without  strenuous  opposition.  If  necessary,  an 
anaesthetic  must  be  administered  ;  at  all  events  a  knowledge  of  the 
deformity  that  must  result  from  a  failure  to  replace  the  fragments,, 
must  compel  the  surgeon  to  make  his  examination  thorough. 

The  nature  of  Ihe  accident  having  been  made  out,  reduction  is  to 
be  immediately  effected.  This  is  best  done  by  using  a  small  probe,, 
suitably  bent,  in  the  nostrils,  and  moulding  the  parts  into  shape  with 
the  fingers  of  the  other  hand  externally.  Those  who  speak  of  a 
female  catheter  as  a  useful  instrument  for  this  purpose,  can  certainly 
have  seen  few  if  any  cases.  The  position  of  the  nasal  cavity  to  be 
reached  will  not  admit  an  instrument  of  that  size.  Neither  should  the- 
end  of  the  probe  be  covered  with  cotton,  for  the  same  reason,  want  of 
room.  Keduction  is  usually  easy,  unless  some  impaction  should 
occur. 

Betention  is  likewise  far  from  being  difficult.  The  abscence  of  any 
muscular  attachment  to  the  bones  averts  all  danger  of  displace- 
ment by  muscular  action,  and,  unless  the  fracture  is  comminuted,, 
no  retentive  dressings  are  needed.  When  there  area  number  of  frag- 
ments, however,  there  may  be  some  difficulty  experienced  in  keeping 
them  in  position.  Narrow  strips  of  adhesive  plaster  may  be  passed 
over  the  bridge  of  the  nose,  care  being  had  to  properly  support  the 
sides.  If  there  is  still  tendency  to  depression,  small  pellets  of  lint, 
well  annointed  with  cosmoline  or  simple  cerate,  and  attached  to 
threads,  may  be  passed  up,  and  the  number  carefully  noted  that  none 
may  be  left  when  finally  withdrawn. 

Union  is  usually  very  rapid,  so  much  so  that  if  two  or  three  days 
are  permitted  to  pass  without  an  attempt  at  reduction,  the  bones  will 
be  found  quite  firmly  united.  About  the  seventh  or  eight  day,  union 
is  usually  firm  and  complete.  Cases  have  occured  in  which  union  has 
taken  place  leaving  some  distortion,  and  an  operation  more  or  less 
elaborate,  will  be  required  to  correct  it.  While  the  consideration  of 
formal  operations  is  not  included  in  the  present  volume,  I  may  state 
that  the  indications  are  to  reproduce  the  fracture  and  commence  de 
novo. 

(c.)  The  Nasal  Septum  is  occasionally  broken,  the  accident  however,, 
taking  more  of  the  form  of  a  dislocation  than  a  fracture.  The  force 
is  usually  of  the  same  variety  as  that  producing  nasal  fracture,  but 
less  in  degree.    The  separation  usually  occurs  at  the  point  of  unionj 
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with  the  nasal  bones,  and  may  include  the  vomer  and  perpendicular 
plate,  or  consist  of  a  simple  bending  of  the  cartilage.  In  some 
instances  the  parts  are  driven  directly  inwards,  and  a  very  serious 
lesion  is  thus  produced.  From  the  thinness  and  elasticity  of  the  part, 
some  embarassment  will  always  be  experienced  in  reducing  this  frac- 
ture, and  still  more  in  retaining  the  parts  in  position.  From  the 
greater  room  in  the  nostrils,  or  as  Hamilton  says,  "the  accessibilty" 
of  the  parts,  the  difficulties  are  less  than  is  the  case  in  fracture  of  the 
nasal  bones. 

The  reduction  is  to  be  affected,  as  in  the  last  instance,  by  the  use  of 
probes  in  the  nostrils,  and  the  unoccupied  hand  externally.  Reten- 
tion may  be  secured  by  stuffing  the  nostrils  with  lint,  and  moulding  a 
gutta-percha  splint  to  the  part  externally.  The  experienced  surgeon 
will  expect  to  find  some  lateral  displacement,  in  most  instances,  after 
removing  the  dressings,  but  if  the  angle  is  not  so  acute  that  nasal 
eatarrah  is  set  up  by  the  compression  and  tension  of  the  mucous  mem- 
brane, or  to  impede  respiration,  no  evil  will  follow  farther  than  some 
alteration  in  expression.  More  or  less  lateral  deviation  is  so  com- 
mon, that  such  a  result  will  not  excite  comment  unless  very  marked 
indeed. 

In  cases  in  which  there  is  complete  detachment  of  the  fragments- 
of  the  part,  perfect  resposition  and  retention  has  been  secured  by 
constructing  a  bridge  of  gutta-percha,  tin,  or  even  wood,  in  the  form 


Fig.  28.    Splint  for  ncse. 

represented  in  the  cut,  one  end  to  rest  on  the  forehead  and  the  other 
on  the  upper  lip.  Silk  or  wire  may  be  passed  through  the  septum, 
and  secured  to  the  bridge  ;  the  parts  are  thus  held  firmly  in  position. 

{d.)  The  Malar  bone  is  rarely  fractured,  yet  custom  has  sanctioned 
the  use  of  the  term  whenever  the  bone  is  found  displaced ;  usually 
the  word  dislocation  would  be  more  accurate.  The  peculiar  relation 
this  bone  sustains  to  the  other  bones  of  the  face,  the  formation  of  the 
dentated  suture,  and  its  immovable  character,  combine  to  forbid 
either  fracture  or  dislocation  unless  by  the  exertion  of  very  great  force, 
with  more  or  less  injury  to  contiguous  parts.  For  the  same  reason, 
a  force  sufficient  to  fracture  or  displace  the  malar,  is  exceedingly  liable 
to  produce  serious  brain  lesion.  From  any  point  of  view,  therefore, 
this  injury  is  at  once  one  of  some  danger  to  the  patient,  and  interest 
to  the  student  of  surgery. 

As  said  earlier,  a  fraeture  without  displacement  of  the  bone  will 
be  almost  impossible.    The  only  exception  to  this  rule,  probably,  will 
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be  when  the  force  is  of  a  penetrating  character,  as  a  gun-shot,  or  stab 
with  a  pointed  weapon.  Experiments  made  by  Hamilton  and  others 
on  the  naked  skull  and  recent  subject,  have  conclusively  shown,  that 
the  most  common  luxation  accompanying  a  fracture  is  a  separation 
of  the  inter-maxillary  suture,  opening  sometimes  the  roof  of  the 
mouth,  and  altering  the  line  of  the  teeth.  As  this  last  symptom  is  quite 
pathognomonic  of  dislocation  of  the  upper  jaw,  it  may  save  embarass- 
ment  if  we  remember  that  the  injury  may  be  chiefly  in  the  malar  and 
its  relations.  In  other  cases  the  zygoma,  nasal  apophysis,  ethmoid, 
sphenoid,  or  indeed  any  or  all  of  the  facial  bones  partook  in  the 
injury.  When  a  fracture  was  produced  without  extensive  luxation,  it 
was  always  double. 

The  amount  of  force,  if  it  fails  in  setting  up  evidences  of  brain 
lesion,  is  so  great  that  much  swelling  and  tumefaction  exists,  and  in 
this  way  evidence  of  fracture  is  often  extremely  unsatisfactory.  As 
the  swelling  subsides  the  deformity  at  once  becomes  apparent,  but  so 
much  time  has  been  lost  that  attachment  of  the  fragments  in  their 
new  relations  is  quite  firm,  and  reposition  almost  hopeless  of  attain- 
ment. Indeed  it  has  been  found  by  Hamilton,  that  even  when  frac- 
tures were  produced  on  the  naked  skull,  with  the  free  access  to  the 
parts  thus  afforded,  it  was  utterly  impossible  to  reduce  such  a  dislo- 
cation or  fracture.  The  difficulty  being  the  impossibility  of  re-lock- 
ing the  serrated  sutures,  it  will  be  at  once  apparent,  that  in  the  living 
subject  the  obstacles  are  absolutely  insurmountable.  The  most  that 
can  be  done,  therefore,  is  to  recognize  the  lesion,  and  thus  be  enabled 
to  give  the  sufferer  timely  warning  of  the  permanent  disfigurement 
that  must  follow. 

The  ordinary  spmptoms  will  be  found,  usually,  occurring  in  two 
groups,  viz. :  the  direct  and  remote.  Under  the  first  we  will  have  a 
loss  of  prominence  in  the  cheek,  and  occasionally  a  deep  depression, 
when  the  displacement  is  extreme.  In  a  very  short  time,  perhaps  in 
fifteen  or  twenty  minutes,  there  will  be  much  swelling  and  tumefac- 
tion, effectually  masking  the  deformity.  There  is  manifestly  no 
crepitus,  or  mobility ;  indeed  the  characters  of  dislocation  enters  so 
largely  into  the  case,  that  immobility  may  be  considered  the  constant 
symptom.  When  the  orbital  arch  suffers,  there  will  be  an  alteration 
in  its  line.  When  the  ethmoid  or  sphenoid  are  involved,  there  may  be 
serious  brain  symptoms.  The  superior  maxillary  being  implicated, 
will  give  an  alteration  in  the  line  of  the  teeth.  Those  are  the  more 
constant  of  the  direct  symptoms. 

The  remote  are  of  various  characters.  Thus,  when  the  bones  about 
the  orbit  are  chiefly  implicated,  and  there  is  much  effusion  of  blood, 
there  will  be  more  or  less  protrusion  of  the  eye,  redness  or  even 
chemosis  of  the  conjunctiva,  and  swelling  of  the  lids.  There  is  not 
infrequently  some  paresis  due  to  lesion  of  the  malar  branch  of  the  tri- 
geminus, particularly  the  superficial  twig,  and  if  the  lesion  is  severe, 
the  functional  disturbance  may  extend  to  the  other  branches,  but 
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more  particularly  to  the  infra-orbital.  In  the  majority  of  instances, 
however,  all  such  symptoms  are  transitory,  and  soon  pass  away.  Even 
in  the  gra ver  neurosis,  permanent  trouble  need  rarely  if  ever  be  antic- 
ipated. The  most  persistent  trouble  will  be  a  neuritis,  and  when 
long  continued,  must  suggest  an  enquiry  into  the  condition  of  the 
nerve,  whether  compressed,  lacerated  or  divided.  In  such  cases  the 
question  of  stretching  the  nerve  must  be  considered,  or  in  some 
mechanical  way  freeing  it  from  the  compression  or  other  abnormal 
condition. 

There  are  a  few  cases  in  which  the  displacement  is  so  complete 
that  the  fragments  are  freely  movable,  and  reposition  has  been  effected 
by  screwing  a  gimlet  into  the  fragments.    Ketention  is  very  difficult, 
even  under  these  circumstances,  but  has  occasionally  been  secured. 
(e.)  The  upper  maxillary  bones  from  its  intimate  relations  with  the 
other  facial  bones,  the  firmness  of  the  union  therewith,  and  Ihe 
situation  protecting  it  from  ordinary  external  violence,  is  somewh  it 
infrequently  fractured.    From  a  consideration  of  the  same  circum- 
stances, when  fracture  does  occur,  it  is  not  infrequently  associated 
with  grave  lesions  of  the  brain  and  contiguous  parts.    As  is  the  case 
with  most  of  the  facial  bones,  the  accident  may  be  considered  a 
dislocation  complicated  with  fracture,  or  fracture  complicated  with 
dislocation,  both  characters  being  usually  present  in  each  case.    The 
degree  of  fracture,  may  be  from  that  of  the  alveolar  process  of 
the   dental  arch,   to  a  separation  of   any  of  the  other   processes, 
as  the  nasal  spine,  palatal  plate,  orbital  plate,  etc.,  or  division  of 
the  body  of  the   bone.    In  millitary  practice  perforations   of  the 
body  of  the  bone  by  gun-shot  are  frequently  met,  thus  presenting 
simple  fracture  uncomplicated  by  dislocation,  but   the    associate 
injury  is   so  severe  that  recovery  cannot  be  considered  probable. 
Other  instances  occur  in  which  the  whole  bone,  or  both  of  them,  are 
displaced  backwards,  as  has  been  said  "  the  whole  face  driven  in  ;" 
one  such  case  is  noticed  by  Wiseman,  in  which  retention  was  im- 
possible after  reduction,  by  any   apparatus  then  ia  use,  but  the 
parts  were  finally   united  by  being  held  in  position  by  relays  of 
assistants.    The  degree  and  character  of  the  fracture  must  depend 
largely  upon  the  nature  and  direction  of  the  force  producing  it.    It 
may  be  applied  from  within  or  without.    From  within,  as  from  the 
explosion  of  a  pistol  in  the  mouth  (a  quite  common  occurrence  in 
attempt  at  suicide),  the  injury  is  generally  quite  extensive,  occa- 
sionally more  severe  in  appearance  than  menacing  to  life.    The  pal- 
atal bones  may  be  fractured  and  displaced;  the  dental  arches  broken, 
the  antrum  opened,  and  the  whole  bony  vault  and  boundary  of  the 
mouth  shattered,  yet  as  long  as  the  lesion  does  not  extend  to  the  base 
of  the  skull,  and  the  brain  escapes  injury,  the  prognosis  may,  in  the 
majority  of  cases,  be  considered  good.   The  intimate  relation  between 
the  posterior  nasal  spine  and  the  vomar,  however,  frequently  facili- 
tates cerebral  lesion,  and  we  may  therefore  conclude  that  the  violence 
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of  the  force  and.  not  the  extent  of  the  fracture  must  be  the  controll- 
ing element  in  establishing  a  prognosis. 

The  first  thing  to  be  done  in  these  cases,  is  to  replace  the  fragments 
in  position.  The  nature  of  the  injury,  when  extensive,  is  necessarily 
of  a  compound  character,  from  the  tearing  of  the  investing  tissues, 
and  there  may  be  less  readiness  in  union  than  obtains  in  other  portions 
of  this  region.  Nevertheless  the  general  rule  should  be  pursued,  not 
to  remove  fragments,  however  completely  they  are  detached  from  the 
parent  bone,  or  however  small  they  may  be,  so  long  as  they  retain 
any  connection  with  the  soft  tissues.  Occasionally  small  fragments 
thus  preserved  have  necrosed  and  been  thrown  off,  thus  delaying 
repair ;  but  as  a  general  thing  they  become  firmly  and  speedily  united. 

Reduction  having  been  effected,  if  the  injury  is  confined  to  the 
portions  of  the  bone  within  the  cavity  of  the  mouth,  retention  will 
require  little  more  than  the  exercise  of  self  control  and  patience  on 
the  part  of  the  patient,  for  a  few  days,  and  the  use  of  such  articles  of 
diet  as  can  be  swallowed  with  the  least  effort  of  the  muscles  of  deglu- 
tition. After  the  lapse  of  four  or  five  days,  more  liberty  may  he 
allowed,  and  by  the  tenth  day  there  need  be  no  fear  entertained  of  a 
displacement  of  any  of  the  fragments. 

When,  however,  the  injury  extends  to  the  dental  arch  and  the  exter- 
nal face  of  the  bone,  retentive  dressings  must  become  necessary. 
Should  the  suture  become  opened,  the  two  halves  separated  to  any 
degree,  it  will  be  found  next  to  hii  impossibility  to  perfectly  close  it 
again.  In  such  ca->es  there  will  be  a  separation  between  the  incisors,, 
and  more  or  less  irregularity  in  the  line  of  the  teeth.  In  the  majority 
of  cases,  after  bringing  the  parts  as  nearly  together  as  possible,  wir- 
ing the  teeth  together,  by  twisting  silver  wire  Hround  their  crowns- 
close  to  the  gum,  will  be  found  amply  sufficient.  If  the  dispartition. 
had  been  wide,  and  any  degree  of  closure  effected  only  by  the  exertion 
of  considerable  force,  it  will  be  required  to  place  soft  compresses  on 
each  cheek,  high  enough  to  protect  the  nose,  and  a  firm  circular  band- 
age around  the  head.  If  preferred  some  special  form  of  apparatus 
may  be  used,  but  the  rapidity  of  union  necessitating  only  a  brief 
retention  of  dressings,  it  is  unnecessary  to  go  to  the  expense  of  pro- 
curing apparatus.  The  same  may  be  said  of  all  kinds  of  moulded 
splints,  of  gutta-percha  and  otherwise,  and  chiefly  because,  as  in  other 
regions,  as  the  swelling  subsides  the  accuracy  of  the  fit  may  be  so 
much  impaired  that  they  become  more  injurious  than  beneficial.  In 
the  hands  of  a  practitioner  of  any  fitness  for  his  calling,  all  kinds  of 
fractures  are  treated  more  successfully,  if  any  difference  exists, 
certainly  with  less  parade  and  expenditure,  by  means  of  improvised 
bandages  than  with  any  species  of  prepared  or  mechanical  dressing. 

Fracture  of  the  upper  jaw  from  injuries  received  externally,  may 
be  compound  or  simple,  oftener  the  latter  in  civil  practice.  The 
fracture  may  consist  in  a  separation  of  the  suture,  a  detachment 
of  the  alveolar  process,  fracture  of  the  nasal  spine  or  malar  process. 
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or,  indeed,  assume  an  almost  endless  variety  of  complications. 
Instances  are  on  record  in  which  the  whole  bone  is  driven  inwards, 
giving  the  appearance  of  complete  depression  of  the  whole  face. 
Unless  the  fracture  is  extensive,  with  considerable  displacement,  the 
symptoms  are  often  obscure,  as  the  swelling  following  external 
injury  to  the  face  is  extreme.  Union  is  so  rapid,  that  if  the  detection 
of  the  fracture  is  delayed  until  the  swelling  disappears,  deformity  is 
practically  irremediable.  In  the  great  majority  of  instances,  how- 
ever, a  fracture  of  sufficient  importance  to  demand  treatment  will  be 
indicated  by  some  noteworthy  alteration  of  the  line  of  the  teeth. 

Extensive  fracture  not  extending  into  the  dental  arch,  being 
almost  necessarily  the  result  of  extreme  force,  the  brain  complica- 
tion will  usually  be  of  such  a  severe  character  that  all  minor  symp- 
toms will  be  obscured.  Wiseman  reports  a  case  in  which  the  whole 
bone,  on  each  side,  was  driven  in,  the  palate  bones  resting  on  the 
walls  of  the  pharynx.  No  retentive  apparatus  could  be  devised 
which  would  hold  the  bones  in  place,  and  union  was  at  last  secured 
by  keeping  the  patient  on  his  face,and  holding  the  parts  in  situ  by  the 
hands  of  assistants.  Malgaigne  alludes  to  a  similar  case,  In  which 
a  mask  resembling  a  fencing,  mask  was  constructed,  to  which  was 
attached  a  hook  which  engaged  the  palate  arches,  and  held  the  bones 
in  position.  Other  cases  have  oecured  in  which  an  incision  was  needed 
to  facilitate  reduction;  oftener  for  the  purpose  of  afford  in  gfacil  ties  for 
the  application  of  an  elevator.  In  some  instances  reposition  has  been 
effected  by  screwing  a  gimlet  or  "Herve  fond"  into  the  bone  and 
raising  it  up. 

Hamilton  gives  the  following  case  in  full :  "  The  deformity  pro- 
duced by  the  sinking  of  the  malar  bone  was  very  striking,  and  both 
the  patient  and  myself  was  very  anxious  to  have  it  remedied  if  possi- 
ble. We  found  some  of  the  teeth  upon  the  side  of  the  fracture  loose, 
and  we  determined  to  extract  them,  and  press  up  the  bone  with 
an  instrument  introduced  through  the  empty  sockets.  The  first 
attempt  to  extract  a  molar  tooth  however,  brought  down  several  teeth, 
and  the  whole  floor  of  the  antrum.  The  detachment  of  this  frag- 
ment was  also  so  complete,  that  we  believed  it  necessary  to  remove  it 
entirely,  a  labor  which  was  accomplished  with  infinite  difficulty,  and 
with  no  little  hazard  to  the  patient,  as  dissection  had  to  be  extended 
very  far  back  into  the  throat,  and  in  the  end  it  was  not  effected  with- 
out bringing  out,  attached  to  the  fragment  of  maxillary  bone,  a  con- 
siderable portion  of  the  pyramidal  process  of  the  palati."  The  room 
thus  afforded,  rendered  reduction  very  easy,  and  two  years  after- 
wards scarcely  a  trace  of  the  orignal  injury  remained. 

The  extraction  of  a  tooth,  or  the  perforation  of  the  antrum,  is  a  per- 
fectly legitimate  procedure,  when  all  other  methods  of  reduction  fail, 
but  the  opening  should  be  large  enough  to  admit  a  body  as  large  as- 
the  little  finger,  as  smaller  bodies  can  be  readily  pushed  through  the 
thin,  bony  plates  of  the  orbit,  or  even  into  the  brain  itself.    It"  must. 
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be  borne  in  mind,  however,  that  with  separation  of  the  suture,  the 
reposition  must  at  all  times  be  imperfect. 

(/.)  The  Lower  Maxillary  bone  is  perhaps  of tener  fractured  than 
the  other  bones  of  the  face,  probably  from  its  exposed  situation,  and 
liability  to  accident.  From  a  surgical  point  of  view  the  accident  is  one 
of  considerable  interest,  inasmuch  as  there  is  something  to  be  done 
in  way  of  reduction  and  retention.  Deformity,  also,  which  may  suc- 
ceed an  improperly  reduced  fracture,  will  not  only  prove  a  marked 
disfigurement,  but  the  important  function  of  the  part  may  be  seri- 
ously impeded. 

Fracture  may  occur  at  any  part  of  the  bone,  body,  symphysis,  ramus, 
or  neck,  depending  upon  the  cause,  but  in  the  absence  of  any  special 
form  of  force,  will  oftener  be  found  in  the  body,  at  or  near  the  sym- 
physis. The  alveolus  is  very  frequently  broken  in  operations  on  the 
teeth,  but  the  accident  is  usually  insignificant,  and  not  of  any  surgi- 
cal interest. 

The  force  is  usually  direct,  particularly  when  the  body  of  the  bone 
•suffers,  the  part  yielding  at  the  point  receiving  the  blow.  A  force 
which  compresses  the  angles  or  rami  towards  each  other,  may  cause 
the  symphysis  to  give  way  ;  or  one  which  drives  the  tip  of  the  chin 
backwards,  break  off  the  condyles,  or  cause  fracture  of  the  angle. 

As  to  fractures  of  the  body  of  the  bone,  it  has  been  affirmed  that  dis- 
articulation of  the  symphysis  is  an  impossibility  ;  there  are  cases  on 
record,  however,  which  seem  to  prove  the  contrary.  In  the  case  of 
young  persons  there  can  be  no  doubt  that  the  accident  has  occured  as 
a  result  of  pressure ;  in  older  persons,  as  a  matter  of  course,  such  an 
occurence  will  be  more  rare.  Pistol  or  gun-shot  wounds,  or  even  the 
explosion  of  a  blank  cartridge  within  the  mouth,  may  separate  the 
jaw  at  this  point.  In  all  ordinary  cases,  however,  as  far  as  my  obser- 
vation goes,  fractures  of  the  body  of  the  bone  are  usually  single,  and 
a  little  to  one  side  of  the  median  line.  The  line  of  fracture  is  usually 
vertical,  or  vertical  on  one  face  and  oblique  on  the  other.  Occasionly 
the  line  is  oblique  throughout,  and  in  such  cases,  according  to  Mal- 
gaigne  and  others,  "  the  obliquity  is  at  the  expanse  of  the  inner  face 
of  the  posterior  fragment,  and  the  outer  face  of  the  anterior."  The 
symptoms  of  fracture  may  be  considered  as  follows: 

Fain,  whilst  a  constant  symptom  will  not  be  sufficient  to  base  a 
diagnosis  upon.  It  varies  in  intensity  with  the  degree  of  fracture, 
and  the  amount  of  displacement,  as  well  as  with  the  exact  position. 
Thus  with  extensive  fracture  in  the  neighborhood  of  the  trunk  of  the 
inferior  dental  nerve,  with  displacement  sufficient  to  put  this  nerve 
upon  the  stretch,  the  pain  will  be  greater  than  under  other  conditions. 
In  many  cases,  cases  in  which  there  is  little  if  any  displacement,  there 
may  be  entire  abscence  of  pain,  or  a  general  painfulness  of  the  whole 
Jaw,  and  the  injury  being  of  a  character  to  produce  fracture,  the  pain 
must  be  localized.  If  pressure  along  the  margin  of  the  jaw  does  not 
elicit  pain,making  pressure  on  both  angles  inwards,  simultaneously, 
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by  causing  a  separation  of  the  fragments,  will  cause  intense,  sharp 
pain  at  the  point  of  fracture. 

Displacement  is  far  from  being  a  constant  sign  of  fracture,  as  very 
many  complete  fractures  occur  in  which  the  fragments  remain  in  per- 
fect apposition.  The  teeth  must  be  carefully  examined,  in  all  cases, 
any  displacement  being  at  once  indicated  by  some  irregularity  of  the 
dental  arch.  The  amount  of  displacement  is  dependent  upon  the 
force  of  the  blow,  the  amount  of  injury  sustained  by  the  periosteum^ 
and  movability  of  the  fragments  as  far  as  muscular  attachment  is  con- 
cerned. Sometimes,  when  the  periosteum  is  intact,  and  the  line  of 
fracture  vertical,  there  is  no  marked  displacement,  yet  by  close  atten- 
tion one  of  the  fragments  will  be  found  slightly  raised  above  the  other 
with  a  slight  separation  of  the  dental  border.  Malgaigne  asks  the 
question,  which  fragment  is  thus  raised,  and  answers  by  referring  it 
to  the  fragment  receiving  the  blow,  which  is  displaced  in  the  direction 
of  the  blow.  He  loses  sight  of,  or  in  fact  denies  the  power,  of  mus- 
cular action  to  produce  this  alone.  It  seems  to  me  impossible  to 
produce  a  displacement  of  a  fragment  against  the  action  of  such 
powerful  muscles  as  the  masseter  and  temporal.  The  consideration 
of  the  fact  that  fracture  of  the  bone  is  occasionally  due  to  muscular 
action,  should  suggest  the  power  of  those  organs  in  producing  and 
continuing  displacement.  When  the  fracture  is  vertical,  but  extend- 
ing obliquely  through  the  substance  of  the  bone,  there  will  be  over- 
lapping from  before  backwards ;  the  posterior  fragment  having  its 
edge  beveled  off,  it  will  be  found  anterior  to  the  anterior  fragment, 
the  overlapping  being  proportionate  to  the  displacement.  The  force 
and  direction  of  the  blow,  joined  to  the  action  of  the  muscles  attached 
to  the  most  movable  fragment,  may  at  the  same  time  produce  upward 
or  downward  displacement. 

Swelling,  at  least  primarily,  is  quite  inconsiderable,  and  oftener 
confined  to  the  point  receiving  the  injury.  It  is  less  persistent,  and 
more  insignificant  than  usual  in  fractures  in  other  regions. 

Salivation,  while  a  very  common  symptom,  is  not  at  all  pathogno- 
monic, and  is  of  no  value  whatever. 

Loosening  of  the  teeth  occasionally  occurs,  but  only  when  the  force 
applied  is  extreme,  and  cannot  be  considered  a  symptom  peculiar  to 
fracture. 

Nervous  symptoms  of  various  kinds  are  of  quite  frequent  occurance, 
particularly  neuralgia  or  paresis  from  compression  contusion  or 
stretching  of  the  dental  nerve.  Should  the  nerve  be  divided,  there 
will  be  necessary  paralysis,  but  it  will  not  prove  permanent,  and  will 
soon  pass  away. 

Having  detected  the  fracture,  reduction  will  usually  be  quite  easily 
produced,  the  bone  being  so  placed  that  manipulation  is  quite  unim- 
peded. The  fragments  are  to  be  placed  in  position,  and  retained  by 
one  of  the  following  methods. 

In  single  uncomplicated  fracture,  the  ordinary  sling  or  cross  of  the 
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chin  (Vide  Surgical  Principles),  will  be  all  that  is  necessary.  It  may 
be  well  to  stiffen  this  somewhat,  particularly  when  the  fracture  is  so 
oblique  that  there  is  difficulty  in  keeping  the  bones  in  apposition. 
For  this  purpose  take  a  piece  of  stiff  pasteboard,  gutta-percha,  tin,  or 
any  other  material,  about  six  inches  long  and  two  and  a  half  to  three 


Fig.  29  (a). 

inches  broad.  Divide  this,  as  in  the  cut.  (fig.  29  a)  longitudinally  to 
within  half  an  inch  of  the  center,  from  each  end,  and  mould  it  in 
Jiot  water,  or  bend  it  into  the  shape  shown  in  the  annexed  cut  (6.) 


Fig.  29  (Z>).    Splint  for  the  chin. 

There  are  very  many  moulded  splints  made  and  for  sale  in  the  shops, 
but  they  cannot  be  more  useful  than  the  above  simple  and  time- 
honored  dressing.  Cover  the  chin,  or  line  the  splint,  with  a  layer  of 
cotton,  and  secure  the  whole  in  place  with  an  ordinary  "  cross  of  the 
chin."  To  avoid  disarrangement  of  the  fragments,  fluid  nourishment 
must  be  used  for  eight  or  ten  days ;  after  this  time,  in  the  majority  of 
cases,  the  stiffening  may  be  removed  from  the  chin,  and  some  use 
of  the  jaw  allowed.  Full  use  of  the  part,  or  solid  food,  must  not  be 
permitted  under  three  weeks. 

Fracture  of  tlie  Ramus. — Uncomplicated  with  fracture  of  the  body, 
this  form  of  fracture  is  extremely  rare.  Unless  produced  by  gun-shot 
injuries,  there  are  very  few  cases  on  record.  Malgaigne  alludes  to  but 
one  case,  observed  by  Ledrun,  but  it  was  not  discovered  until  after 
death.  When  it  does  occur,  and  displacement  is  slight,  it  is  extremely 
obscure.  Reduction  is  not  difficult,  but  retention,  owing  to  the  action 
of  the  various  muscles,  is  somewhat  embarassing.  Binders'  board, 
paste-board,  gutta-percha,  lead,  or  moulded  splints  may  be  used. 
Union  is  rapid,  and  should  be  complete,  for  all  practical  purposes,  at 
the  expiration  of  twenty  days. 

Fracture  of  the  Neck. — This  fracture  is  exceedingly  rare.  Malgaigne 
can  find  but  eight  cases,  to  which  Packard  (his  editor)  has  added  two, 
while  Hamilton  seems  unable  to  find  any  others.  Direct  force  can 
scarcely  accomplish  this  without  extensive  injury  to  other  bones  in 
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the  neighborhood.  Thus  one  of  the  recorded  cases  was  complicated 
with  fracture  of  the  malar  and  temporal  bones,  as  well  as  a  double  or 
triple  fracture  of  the  jaw.  The  explosion  of  a  pistol  in  the  mouth,  or 
a  blow  or  fall  on  the  chin,  or  a  violent  blow  on  the  ramus,  are  among  the 
causes  oftener  noticed.  When  a  fracture  is  simple,  Bichat  gives  the 
following  symptoms :  "Pain,  difficulty  of  movement,  crepitation ;  ine- 
quality sometimes  perceptible  in  the  region  of  the  fractured  condyle  ; 
the  facility  in  hurrying  it  in  the  zygomatic  fossa  by  pushing  it  for- 
wards; its  not  sharing  in  passive  motion  of  the  rest  of  jaw;  and 
lastly,  an  almost  constant  displacement,  the  condyle  being  carried 
forwards  and  upwards,  the  body  of  the  bone  remaining  behind,  and 
the  two  fragments  being  separated  by  an  interspace  more  or  less  per- 
ceptible." These  symptoms  Malgaigne  deems  constant,  saveerepita- 
tion  and  mobility,  as  in  two  cases  out  of  the  eight  he  refers  to,  there 
was  impaction  of  the  fragment,  with  complete  immobility,  and  of 
course  absence  of  crepitation.  The  mobility  of  the  condyle,  and  its 
rotation  by  muscular  action,  will  also  tend  to  render  crepitation  an 
infrequent  symptom,  One  important  sign  is  mentioned  by  Ribbs, 
viz.,  the  chin  is  drawn  to  one  side.  This  is  also  observed  in  disloca- 
tion, but  the  differential  diagnosis  is  easy,  as  in  luxation  the  chin  is 
drawn  to  the  uninjured  side.  The  reverse  occurs  in  fracture,  owing  to 
muscles  drawing  the  jaw  upwards  and  backwards  without  opposition. 
The  condyle,  when  completely  separated  from  the  bone,  remains  in 
the  glenoid  cavity,  but  the  pterygoid  muscle  rotates  it  upwards, 
forwards  and  inwards.  It  follows,  therefore,  that  a  primary  indica- 
tion in  reduction,  is  to  divide  this  muscle.  When  there  is  little 
displacement,  the  best  treatment  is  to  avoid  attempts  at  reduction, 
merely  enjoining  perfect  rest,  secured,  if  necessary,  by  a  bandage. 
When  the  displacement  is  considerable,  the  best  treatment  seems  to 
have  failed  in  restoring  the  conformation,  or^even  perfect  utility  of 
the  jaw.  I  would  suggest  a  modification  of  Malgaigne's  plan, 
consisting  in  the  division  of  the  pterygoid  first,  then  by  passing  the 
finger  into  the  mouth,  press  down  the  fractured  condyle,  at  the  same 
time  drawing  the  chin  forward,  and  rotating  it  to  the  sound  side. 
When  the  fractured  surfaces  are  thus  brought  into  contact,  close  the 
jaw  firmly,  and  apply  a  bandage.  Nourishment  must  be,  in  this  case 
also,  liquid,  and  a  tooth  or  two  extracted,  if  required,  to  facilitate  it. 
Union  proceeds,  often  being  complete  by  the  twenty- third  or  thirtieth 
day. 

V.       DISLOCATIONS. 

In  the  case  of  nearly  every  bone  belonging  to  the  face,  whether  we 
say  a  fracture  complicated  with  a  dislocation,  or  a  dislocation  com- 
plicated by  a  fracture,  we  express  pretty  much  the  same  thing.  What 
has  been  written,  therefore,  of  fractures  of  the  bones  of  the  face,  will 
necessarily  include  all  that  might  be  said  of  dislocations,  with  a  single 
important  exception,  viz.,  the  lower  maxillary  bone.  This  bone,  I 
believe,  is  the  only  bone  in  the  facial  region  that  admits  of  simple 
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luxation  uncomplicated   with  fracture  to  some  extent,  and  I  will 
close  this  chapter  with  a  brief  consideration  of  the  accident. 

The  lower  jaw,  from  its  exposed  position,  and  its  great  freedom  of 
motion  is  peculiarly  iiable  to  luxation,  aud  it  is  thought  that  it  is- 
oftener  spontaneously  dislocated,  without  pre-existing  distinctive 
morbid  action,  than  any  other  joint  in  the  body.  The  predisposing 
causes  are  general  or  local  muscular  atony,  and  an  occasional  malfor- 
mation of  the  angle  or  condyle.  The  exciting  causes  are  applications 
of  force  direct  or  indirect,  in  the  majority  of  cases,  as  far  as  my 
somewhat  limited  experience  goes,  the  latter.  Such  causes  will  be, 
blows  or  falls  upon  the  chin ;  extreme  depression  of  the  jaw,  as  in 
spasmodic  coughing,  or  immoderate  laughter,  or  yawning.  The  direct 
causes  will  be  force  exerted  on  the  angle  or  ramus  at  the  same  time. 

The  luxation  may  be  double  (or  bilateral),  when  both  heads  are 
thrown  out ;  or  single  (unilateral)  when  but  one  is  displaced.  The 
former  is  more  common  when  the  accident  results  from  indirect  force 
the  latter  when  direct.  Women,  and  children  together  with  those 
who  are  deficient  in  muscular  tone,  of tener  suffer  from  double  dis- 
location. It  is  not  uncommon  to  meet  cases  in  which  such  luxations 
are  of  very  frequent  occurrence,  and  are  so  easily  reduced  that  med- 
ical aid  is  never  required.  Each  dislocation,  it  must  be  remembered, 
acts  as  a  direct  predisposing  cause  for  successive  displacements. 

The  pathology  of  the  accident  varies  somewhat  with  its  nature, 
whether  habitual  or  not,  single  or  double,  and  considering  the  degree. 
In  the  milder  forms,  what  might  be  called  chronic  cases,  there  will  be 
a  simple  elongation  and  atony  of  the  ligaments  and  tendons  entering 
into  the  composition  of  the  joint.  In  acute  cases,  particularly  those 
resulting  from  extreme  violence,  the  capsular  ligament  is  usually 
torn,  of  tener  in  the  form  of  a  slit  or  "  button-hole  through  which  the 
head  of  the  bone  protudes;  the  tendon  of  the  temporal  muscle  is 
more  or  less  torn,  sometimes  completely  separated  from  the  bone  ; 
the  internal  pterygoid  may  be  similarly  injured;  and  the  bones  in 
the  neighborhood  more  or  less  fractured. 

The  symptoms  also  vary  somewhat  with  the  form,  e.  g.,  single  or 
double.  In  each  case  there  is  depression  of  the  chin,  dribbling  of 
saliva,  a  depression  where  the  head  of  the  bone  should  be  felt,  the 
tension  of  the  muscles  are  subjected  to,  will  give  a  "strained  expres- 
sion "  to  the  face,  and  the  parts  will  be  immovable  fixed  in  their 
abnormal  position.  At  first  there  will  be  a  diffused  pain  all  through 
the  infra-maxillary  region,  which  later  becomes  localized  near  the 
insertion  of  the  temporal  muscle,  in  the  temples,  and  about  the  orbits 
and  the  irritation  to  which  the  over-taxed  muscles  are  subjected, 
results  in  spasmodic  contractions  of  a  more  or  less  tonic  character. 
If  the  dislocation  is  not  reduced,  in  process  of  time  the  rigidity  will 
relax,  and  a  certain  restoration  of  function  will  occur,  but  at  the 
expense  of  a  change  in  the  angle  of  the  ramus,  which  throws  the  chin 
too  far  forwards,  so  that  the  teeth  do  not  meet  properly.    Speech  is 
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much  impeded,  and  deglutition,  together  with  expectoration  is  either 
impossible  or  only  performed  with  great  difficulty. 

When  the  dislocation  is  single,  the  symptoms  may  resemble,  to 
some  extent,  fracture  of  the  neck  of  the  bone.  The  chin  will  be  thrown 
to  one  side,  it  is  true,  but  in  the  case  of  fracture  the  deflection  is  to 
the  injured  side  ;  in  dislocation  it  is  to  the  ui .injured  side.  In  other 
words,  in  fracture  a  line  drawn  from  the  anterior  edge  of  the  auditory 
canal  to  the  symphysis  of  the  jaw  will  be  shorter  on  the  side  of  the 
fracture;  in  the  case  of  dislocation  it  will  be  reversed,  the  injured  side 
being  the  longest.  The  injured  side  will  be  readiiy  recognized  by  the 
pain,  wilich  is  either  constant  or  can  be  produced  by  pressure  with 
the  thumb. 

Reduction  is  affected  in  one  of  four  ways,  most  practitioners  prefer- 
ing  the  second.  When  the  dislocation  is  double,  one  side  had  better 
be  reduced  at  a  time,  but  there  is  no  insuperable  objection  to  reducing 
them  simultaneously. 

The  method  that  may  be  employed  in  cases  in  which  the  dislocation 
has  existed  for  a  few  days,  and  the  muscles  are  in  a  state  of  extreme 
contraction,  is  to  place  a  cork  between  the  two  last  molars,  say  such 
a  one  as  might  fit  an  ordinary  two  ounce  vial.  The  patient  lying  on 
the  floor  or  bed,  with  the  head  in  the  lap  of  the  operator  who  is  seated 
behind,  the  chin  is  to  be  drawn  up  steadily,  approximating  the 
jaws,  taking  care  at  the  same  time  to  avoid  drawing  it  forwards. 
As  soon  as  the  head  of  the  bone  is  freed  from  the  zygomatic  fossa,  it 
will  slip  into  the  glenoid  cavity  with  an  audible  snap,  and  considerable 
force. 

[n  the  majority  of  instances  the  following  will  form  the  most  effica- 
cious. The  surgeon  being  seated  in  front  of  the  patient,  places  the 
thumbs,  properly  protected  with  leather,  upon  the  lower  back  teeth, 
the  remaining  fingers  of  the  two  hands  being  placed  under  the  chin. 
As  pressure  is  made  downwards  with  the  thumbs,  the  chin  is  pushed 
up  and  backwards,  reduction  being  accompanied  by  a  loud  snap.  If 
the  thumbs  are  not  protected,  they  must  be  quickly  withdrawn  at 
the  moment  the  head  of  the  bone  is  felt  to  be  slipping  into  position, 
otherwise  they  may  be  lacerated  by  the  teeth. 

Hippocrates  method  consisted  in  slightly  increasing  the  deformity 
by  further  depressing  the  chin,  and  at  the  same  time  making  firm 
pressure  directly  backwards.  Ravaton  contented  himself  with  pres- 
sure of  the  chin  directly  upwards,  trusting  to  the  posterior  molars  for 
a  fulcrum  to  lift  out  the  head  of  the  bone. 

After  reduction,  by  either  method,  if  the  case  is  recent,  a  cross  of 
the  chin,  or  some  one  of  the  dressings  used  in  fractures  of  the  jaw, 
must  be  applied,  and  for  at  least  a  week  the  parts  held  quite  firmly, 
allowing  only  liquid  food.  After  this  time  passive  motion  must  be 
instituted,  but  it  will  require  at  least  twenty  days  to  ensure  against 
a  reproduction  of  the  accident  on  slight  provocation.  It  must  not  be 
forgotten  that  one  dislocation  predisposes  to  a  repetition,  the  facility 
of  production  being  increased  with  each  renewal  of  the  accident. 


XIX.    INJURIES    OF    THE    MOUTH.    . 

Injuries  of  the  mouth,  whilst  of  frequent  occurrence  and  of  great 
variety,  are  for  the  most  part  quite  without  interest,  repair  being 
speedy,  and  serious  complications  quite  rare  in  individuals  in  ordi- 
nary health,  and  not  subjects  of  dyscrasia.  When  a  lesion  is  of  such 
extent  that  bones  are  fractured,  the  injury  may  be  considered  as 
taken  out  of  the  category  of  injuries  to  the  mouth,  as  the  bones,  for 
the  most  part,  are  those  belonging  to  the  face.  I  will  consider, 
under  this  head,  injuries  of  the  mouth  in  general,  of  the  tongue,  of 
the  arteries  of  the  region,  and  of  the  upper  portion  of  the  oesophagus 
and  air  passages,  which  last  might  with  propriety,  be  deferred  until 
injuries  to  the  throat  in  the  next  chapter  is  reached. 

WOUNDS  OF  THE  MOUTH. 

Wounds  of  the  mouth  vary  in  extent  and  severity  from  the  terrible 
disorganization  from  pistol  explosions,  or  contact  with  heated  bodies, 
to  a  puncture  with  a  splinter  of  bone  in  the  food,  or  the  irritation 
from  a  broken  tooth.  It  is  quite  common,  particularly  among  labor- 
ing people,  to  have  cases  present  themselves  in  which  a  pipe  held  in 
the  mouth  has  been  forcibly  driven  inwards,  the  stem  lacerating  and 
stripping  up  the  mucous  membrane,  or  even  as  occurred  in  one  case, 
penetrating  the  floor  of  the  antrum  and  orbit.  Portions  of  clay  pipe 
have  in  this  manner  been  driven  into  the  posterior  wall  of  the  phar- 
ynx, and  caused  secondary  conditions  which  have  either  resulted  in 
death,  or  placed  life  in  serious  jeopardy.  In  all  cases,  as  far  as 
records  have  been  kept  of  what  may  be  generally  considered  trivial 
occurrences,  the  injury  either  presents  the  characters  of  a  punctured 
or  lacerated  wound,  incisions  proper  being  of  at  least  very  infrequent 
occurrence. 

The  vascularity  of  the  parts  provides  for  a  very  rapid  repair  of 
injury,  but  the  frequent  irritation  the  parts  are  subjected  to  in 
eating  and  drinking,  operates,  unless  guarded  against,  to  retard  or 
modify  the  process.  The  comparatively  loose  texture  of  the  mucous 
membrane  and  the  connective  tissue,  with  the  abundance  of  fluid 
secretion,  somewhat  predisposes  the  region  to  diffused  inflammatory 
action,  and  suppuration  or  oedema  are  not  seldom  concomitants  of 
what  otherwise  would  be  considered  very  insignificant  lesions. 

The  indications  for  treatment,  therefore,  are  quite  important,  and 
must  at  all  times  receive  due  attention. 

1.  The  region  must  be  carefully  inspected  to  observe  if  any  foreign 
material  is  contained  in  the  wound,  if  any  of  the  cavities  have  been 
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perforated,  and  if  the  bones  have  otherwise  received  injury.  All 
foreign  material  must  be  removed,  and  if  the  antrum  is  opened,  it 
should  be  explored  for  any  portion  of  the  instrument  inflicting  the 
injury  that  is  missing  and  cannot  be  accounted  for. 

2.  Any  bleeding  vessels,  if  the  haemorrhage  is  active,  must  be 
secured,  as  will  be  shown  later  in  this  chapter. 

3.  Strips  or  shreds  of  membrane  that  are  torn  off  and  detached,  if 
retaining  the  smallest  attachment,  must  be  carefully  smoothed  down 
in  position,  and  retained  there,  if  possible,  by  compress,  or  sutures  if 
compresses  cannot  be  employed.  Union  is  so  rapid,  if  it  occurs  at 
all,  that  sutures  may  be  removed  at  the  end  of  the  second  day,  but 
care  must  be  taken  not  to  disturb  the  adhesions  for  at  least  four  days ; 
for  this  reason,  in  cases  in  which  the  surface  is  somewhat  extensive, 
fluid  food  should  be  used,  and  some  restraint  put  upon  conversation. 
If  some  degree  of  union  has  not  taken  place  in  twenty-four  hours, 
the  part  has  probably  become  devitalized,  and  after  an  additional 
space  of  time  may  be  removed  as  hopelessly  lost. 

4.  Gargle  the  mouth  with  a  solution  of  the  tincture  of  Hypericum, 
in  the  proportion  of  ten  drops  to  the  ounce  of  water,  at  intervals  of 
an  hour,  for  from  eight  to  ten  hours,  to  be  followed  up  after  that 
time,  at  the  same  intervals,  by  a  similar  solution  of  Calendula.  Should 
the  parts  assume  evidences  of  inflammation,  become  puffy  and  shin- 
ing, dry  and  hot,  Aconite  must  be  given  in  half-hour  doses,  and  the 
sutures  cut  and  removed  if  they  appear  to  be  exercising  much  tension. 
Should  the  parts  appear  puffy,  and  evidences  of  suppuration  exist,  the 
wound  must  be  opened,  and  free  exit  afforded  the  pus.  This  is 
particularly  important,  as  pus  is  liable  to  dissect  up  the  tissues,  bur- 
rowing  for  long  distances,  often  pointing  deep  in  the  pharynx  when 
originating  in  the  palatine  arch.  The  danger  from  such  burrowing  is 
two-fold ;  viz.,  great  impediment  to  respiration,  even  inducing  apncea, 
and  imperiling  the  life  of  the  delicate  and  important  bones  in  the 
neighborhood. 

In  cases  which  have  unfortunately  proceeded  to  suppuration,  or  in 
which  the  detached  strips  perish,  the  denuded  bone  must  be  covered 
as  soon  as  possible.  Calendula,  topically  and  otherwise  must  be 
given,  which  will  greatly  hasten  repair. 

Bee  Stings,  from  a  bee  concealed  in  honey,  or  otherwise  finding 
entrance  into  the  mouth,  have  inflicted  injuries  resulting  in  death. 
Very  frequently  great  discomfort,  and  even  danger  to  life  will  ensue, 
the  tissues  of  the  region  being  predisposed  to  diffuse  inflammation 
with  great  swelling  and  oedema.  Should  the  swelling  be  in  the 
faucial  region,  or  more  particularly  in  or  near  the  glottis,  respiration 
may  become  so  embarassed  that  tracheotomy  may  be  called  for.  In 
by  far  the  larger  number  of  cases,  however,  the  swelling  is  as  short 
lived  as  it  is  severe,  and  the  properly  indicated  remedy  will  soon 
bring  about  resolution,  unless  some  constitutional  vice  interferes. 

Apis,  despite  the  isopathic  character  of  the  remedy,  will  usually 
answer  every  purpose. 
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Arsenic,  may  be  employed  if  the  effusion  is  extreme,  and  implicates 
a  large  surface,  with  the  characteristic  thirst  and  restlessness.  Warm 
water  relieves. 

Cantharis  has  done  me  good  service  when  the  swelling  is  quite 
firm,  the  parts  dry  and  hot,  and  cold  water  relieves. 

A  gargle  of  alcohol  and  water,  or  ammonia  and  water  may  be 
us^d  when  the  indicated  remedy  is  not  at  hand,  but  the  action  is  not 
as  prompt  and  radical. 

LACERATION   OF   THE  TONGUE. 

The  tongue  is  frequently  lacerated  by  the  teeth,  either  from  spasms, 
as  epilepsy,  chorea,  or  tetanus,  or  a  sudden  and  forcible  closure  of  the 
jaws  from  a  blow  on  the  chin,  fall  on  the  feet  from  a  height,  or  a 
sudden  jar.  The  primary  effect  of  such  an  accident,  is  great  swelling 
and  inflammation  of  the  organ,  pain  on  motion  of  the  part,  as  in 
speaking,  and  salivation  secondarily  ;  in  some  cases,  suppuration  or 
evt-n  gangrene  may  be  set  up;  but  in  the  majority  of  instances,  in 
those  who  are  in  good  heaith,  no  future  difficulty  will  be  experienced. 
Should  the  wound  be  extensive  enough,  cicatrization  may  perman- 
ently impair  fieedom  of  function,  either  from  the  stiffness  and 
immobility  of  the  organ,  or  the  contraction  of  adhesions  to  near 
structures. 

Unless  there  is  injury  done  to  the  blood  vessels,  the  most  extensive 
wounds,  so  that  they  do  not  extend  beyond  the  margin  or  detach 
portions,  heal  readily,  leave  no  secondary  trouble,  and  present  but 
few  indications  for  treatment.  Hsemmorrhage  will  be  treated  of 
later. 

The  indications  are  to  subdue  pain,  prevent  or  modify  inflamma- 
tion, and  promote  repair.  The  first  is  usually  met  by  the  adminis- 
tration of  Hypericum,  both  internally  and  topically.  Aconite,  or  Rhus, 
will  meet  the  second,  together  with  warm  applications.  The  last  will 
demand  Calendula,  used  either  topically  or  internally,  with  perhaps  a 
preferance  for  Arnica,  if  there  is  much  bruising. 

Some  writers  have  spoken  of  cases  in  which  tetanus  has  supervened, 
and  that  presented  symptoms  of  an  unusually  alarming  character, 
owing  to  the  swelling  of  the  tongue  opposing  an  additional  impedi- 
ment to  respiration.  I  have  never  seen  such  a  case,  but  would 
certainly  prefer  steam,  to  any  other  remedy  known  to  me. 

WOUNDS  OF  ARTERIES 

The  vessels  in  the  mouth,  properly  considered  to  belong  to  this 
region,  are  not  numerous,  and  excepting  under  peculiar  circumstances 
their  wounding  will  not  furnish  haemorrhage  of  an  alarming  character 
The  ranine  artery,  which  is  a  continuation  of  the  lingual,  and  the 
different  palatine  branches,  mostly  derived  from  the  internal  maxil- 
lary, are  the  only  vessels  that  may  require  ligation.  The  vessels  are 
as  follows  :  Ranine,  ascending,  descending,  inferior  or  posterior  pal- 
atine. 
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Ranine  Artery. — This  artery  is  a  continuation  of  the  lingual  artery, 
"which  is  the  second  branch  given  off  by  the  external  cartoid.  The 
artery  that  takes  the  name  of  ranine  is  contained  in  the  frsenum  of 
the  tongue,  and  is  really  double  ;  the  two  lingual  arteries  terminating 
in  the  ranine,  and  inosculating  freely.  The  artery  is  occasionally 
injured  by  the  teeth,  but  rarely;  oftener  the  injury  is  from  some 
foreign  body.  In  exceptional  cases  the  haemorrhage  may  be  so 
free,  that  the  ligature  will  be  called  for.  If  the  vessel  is  injured 
low  down,  or  divided  so  that  the  cardiac  end  is  retracted  beyond 
reach,  it  may  be  necessary  to  tie  the  lingual.  In  some  instances  acu- 
pressure, or  inclusion  in  a  wire  loop,  will  answer  every  purpose  : 
indeed  I  much  prefer  this  method  in  all  cases  when  it  can  be 
employed,  as  we  thereby  avoid  secondary  trouble  from  cicatrization. 
In  many  cases  merely  applying  styptics  will  answer  every  purpose  ; 
also,  in  some  rare  and  anomalous  cases,  hemorrhage  may  not  be 
controlled  until  the  external  carotid  itself  is  reached. 

It  must  very  rarely  occur  that  other  arterial  twigs  in  this  region  will 
require  ligation,  or  any  mechanical  measures  to  arrest  bleeding ; 
should  the  haemorrhage  be  sufficiently  free  to  call  for  such  treatment, 
the  almost  completely  inaccessible  position  of  the  vessels  would  forbid 
any  attempt  at  individualization  and  ligation.  In  'such  cases,  and 
care  must  be  had  that  the  diagnosis  is  accurate,  the  external  carotid 
must  be  taken  up.  The  line  for  incision  to  expose  this  vessel  has  been 
already  given,  as  an  extension  upwards,  to  the  desired  extent,  of  the 
anterior  border  of  the  sterno-mastoid  muscle. 

BURNS  AND  SCALDS  OF  THE  MOUTH. 

Among  the  poorer  classes,  particularly,  children  not  infrequently 
sustain  serious  scalds  of  the  pharynx,  from  attempts  to  swallow  boil- 
ing water.  The  accident  is  an  exceedingly  grave  one,  and  not  seldom 
results  fatally.  The  immediate  consequences  are,  as  in  the  case  of 
scalds  elsewhere,  dependent  upon  the  degree  of  heat ;  the  effects 
var>  from  simple  mild  inflammation,  to  extensive  oedema,  gangrene, 
sloughing,  and  possible  atresia,  if  death  is  averted.  Added  to  the 
dangerous  symptoms  that  obtain  in  all  cases  of  severe  burns,  the 
region  including  such  important  organs  as  the  oesophagus  and  larynx 
renders  the  accident  in  this  instance  particularly  alarming. 

Inflammation,  will  necessarily  be  diffuse,  and  if  twelve  hours  pass 
without  untoward  symptoms,  no  danger  need  be  apprehended.  The 
fact  that  children  of  the  poorer  classes,  and  living  in  confined  space 
often  in  one  room,  are  oftener  the  sufferers,  there  is  a  lowered  vitality 
which .  predisposes  them  to  severe  secondary  affections.  In  the 
absence  of  such  complications,  and  in  the  case  of  those  that  are  free 
from  any  dyscrasia  or  other  morbid  influence,  Urtica  urens  will 
usually  be  the  remedy.  The  most  satisfactory  method  of  adminstra- 
tion,  at  least  to  most  patients,  is  in  the  form  of  a  gargle,  ten  drops  of 
the  tincture  to  an  ounce  of  water.  Uantharis,  is  to  be  prefered  if  the 
parts  assume  a  dark  color,  are  either  very  dry,  or  covered  with  small 
vesicles. 
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Gangrene  may  follow  the  inflammation,  either  from  the  extent  of 
the  lesion,  or  the  condition  of  the  sufferer.  Arsen.,  will  be  the  remedy 
more  frequently  called  for,  particularly  when  the  morbid  action  is 
rapid,  the  involved  surface  continuously  affected  (that  is  not  in  spots, 
and  there  is  great  prostration.  Lachesis  will  be  needed  should  the 
gangrene  appear  in  spots,  giving  a  mottled  appearance  of  the  part. 

(Edema  of  the  mucous  surfaces  generally,  may  be  of  sufficient  extent 
to  impede  respiration,  and  thus  become  a  dangerous  condition.  In 
those  of  a  depraved  bodily  habit  it  may,  also,  be  the  precursor  of  ery- 
sipelas. The  greatest  danger  to  the  sufferer,  however,  is  when  the 
glottis  becomes  invaded. 

The  impediment  to  respiration  is  great,  and  whilst  expiration  may 
Jbe  fairly  effected,  inspiration  will  be  labored :  dyspnoea  gradually 
increases,  and  finally  apncea  from  toxaemia  will  come  on.  At  this 
stage  nothing  but  tracheotomy  can  be  practised,  and  time  must  not 
be  lost  or  wasted  in  waiting  for  the  worst  symptoms  to  declare  them- 
selves. As  soon  as  the  breathing  becomes  greatly  embarrassed,  and 
the  treatment  is  evidently  unable  to  arrest  the  extension  of  oedema, 
the  time  for  operating  has  arrived. 

Before  resorting  to  tracheotomy,  and  afterwards  as  well,  the  fol- 
lowing remedies  will  prove  useful,  and  frequently  curative.  After 
the  operation  they  will  hasten  a  cure,  and  thus  permit  an  earlier  clos- 
ure of  the  wound  than  could  be  possible  without  their  aid  : 
Apis,  in  all  uncomplicated  cases,  with  moderate  effusion,  will  be  a 
prominent  remedy. 

Arsenicum,  is  to  be  administered  when  the  oedema  rapidly  increases, 
there  is  great  prostration,  and  a  tendency  to  gangrene. 

Rhus  tox.  would  be  thought  of  when  the  accompanying  symptoms 
are  of  a  typhoid  character,  the  parts  are  dark  colored,  and  somewhat 
vesicular. 

Urtica  urens  will  be  useful  in  cases  in  which  the  oedema  is  more  in 
the  form  of  blisters,  the  blisters  appearing  almost  transparent.  As  it 
will  frequently  be  given  in  the  commencement  of  the  treatment,  in 
cases  of  burns,  it  will  usually  avert  any  secondary  oedema. 

Cantharis  will  prove  servicable  when  the  parts  are  fiery  red,  dry, 
and  hot.  It  is  useless  to  scarify  or  puncture  the  parts,  as  the  relief 
is  very  slight,  and  the  irritation  from  the  operation  materially  aggra- 
vates the  condition.  The  only  operative  measure  to  be  entertained 
is  tracheotomy,  which  whilst  held  in  reserve  as  a  last  resort,  must  not 
be  too  long  delayed. 

Atresia  of  the  oesophagus  has  occurred  in  a  few  instances,  and  until 
recently  was  practically  incurable.  Rapid  or  gradual  dilatation  with 
bougies,  as  in  the  case  of  urethral  stricture,  alike  failed,  almost  uni- 
versally, at  least  afforded  merely  temporary  relief.  A  case  occurring 
in  the  practice  of  my  friend  Prof.  Helmuth,  will  at  once  be  an 
excellent  description  of  the  nature  of  the  accident,  and  an  illustration 
of  the  proper  treatment  to  be  pursued.  It  is  thus  reported  by  Dr. 
John  Butler,  in  his  recent  work  on  Electro-  Therapeutics.  "Case  LI 
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on  Dec.  2, 1877, 1  was  sent  for  by  a  friend,  Dr.  Helrauth,  to  see  a  young 
lady  patient  to  whom  he  had  just  been  called,  and  of  whom  he  gave 
me  the  following  history:  On  the  twentieth  of  June,  1877,  at  Kingston, 
N.  Y.,  the  young  lady  swallowed  a  teaspoonful  of  nitric  acid  and  kre- 
asote,  a  mixture  which  is  popularly  known  as  "  Palmer's  Vegetable(I) 
Compound,"  in  mistake  for  essence  of  Jamaica  Ginger,  After  the 
acute  symptoms  resulting  had  subsided,  she  discovered  considerable 
difficulty  in  swallowing ;  a  certain  amount  of  liquid  would  apparently 
be  swallowed  and  almost  immediately  return,  to  be  ejected  either 
through  the  mouth  or  through  the  nose ;  there  was  total  inability  to 
swallow  anything  solid.  The  case  progressed  so  that  finally  there  was 
no  evidence  that  any  thing  whatever  passed  into  the  stomach.  The  girl 
of  course,  became  emaciated,  and  at  the  time  of  my  visit  was  exeeed- 
ingly  prostrated,  could  hardly  sit  up,  and  could  make  no  attempt  to 
walk  without  assistance.  She  subsisted  entirely  upon  injections  pcr 
rectum  since  the  time  of  the  accident." 

uOn  an  examination  of  the  oesophagus  I  found  that  even  the 
smallest  sized  bougie  could  not  be  inserted  through  the  stricture, 
which  was  situated  about  four  inches  above  the  cardiac  orifice  of  the 
stomach.  Above  this  point  the  oesophagus  was  much  dilated  and 
pouched.  Dr.  Helmuth  had  tried  the  ordinary  rubber  bougie,  so  had 
the  other  physicians  who  had  attended  her  during  her  sickness.  *  *  * 
*  *  *  *  Being  urged  by  Dr.  Helmuth  to  undertake  the  case,  and  try 
what  electrolysis  would  do,  I  reluctantly  consented.  I  used  an  instru- 
ment made  with  a  long  insulated  stem,  having  a  naked  metallic  bulb 
on  the  tip  about  the  size  of  a  pea;  this  I  introduced  through  the 
oesophagus  down  to  the  stricture,  connected  it  with  the  negative  pole 
of  the  Stohrer  battery,  forming  a  circuit  by  a  large  sponge  rheophore  on 
the  pit  of  the  stomach.  I  allowed  a  current  of  about  ten  volts  to  flow 
and  after  a  while  the  instrument  made  its  way  through  the  obstructed 
part.  About  sn  inch  below  this  I  met  another  resistance;  this  one 
was  band-like  and  elastic  to  the  touch,  and  after  a  moment  or  two, 
yielded  to  the  action  of  the  current.  Almost  immediately  below  this 
I  encountered  another  stoppage,  this  resisted  the  action  of  the  current 
for  about  fifteen  minutes  (twenty  volts),  but  finally  the  electrode 
passed  into  the  stomach.  *  *  *  *  The  stricture  not  being  entirely 
removed"  (after  four  sittings),  UI  operated  as  before  mentioned  on 
the  thirtieth,  making  in  all  five  electrial  applications.  After  this  the 
patient  progressed  favorable,  and  now  suffered  no  inconvenience 
whatever.  In  order  to  prevent  a  tendency  to  recurrence,  I  provided 
the  patient  with  a  full  sized  bougie,  which  she  introduces  herself 
occasionally.  At  my  first  visit  her  weight  was  sixty-five  pounds. 
On  February,  1st  she  weighed  one  hundred  and  thirty,  and  is  as  far 
as  is  possible  to  judge,  entirely  free  from  any  of  the  original  troubln." 
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The  throat  and  neck,  containing  many  of  the  most  important 
organs  in  the  body,  and  being  the  seat  of  injury  so  frequently  for 
homicidal  or  suicidal  purposes,  has  always  formed  a  chapter  in  surgery 
of  the  deepest  interest,  and  of  equal  importance  to  the  surgeon,  the 
physician,  and  the  medical  jourist.  The  important  nerve  trunks,  the 
large  blood-vessels,  the  peculiar  and  unique  character  of  the  second- 
ary phenomena  often  observed  the  relation  sustained  to  respiration, 
and  alimentation,  not  forgetting  the  important  spinal  region,  renders 
injuries  in  this  part  particularly  startling  to  young  practitioners,  and 
cannot  fail  to  cause  those  of  experience  some  concern.  For  these  and 
other  reasons  that  might  be  mentioned,  we  will  consider  our  topic 
with  some  degree  of  system  and  thoroughness. 

It  will  first  be  necessary  to  speak  of  foreign  bodies,  both  in  the 
oesophagus  and  air  passages ;  next  in  order;  wounds  of  the  neck, 
posterior  and  lateral ;  cut-throat ;  wounds  of  arteries  ;  wounds  of 
veins ;  wounds  of  nerves  ;  injuries  to  larynx ;  trachea  ;  os  hyoides, 
and  oesophagus. 

I.   FOREIGN  BODIES  IN  THE   THROAT. 

Whilst  not  of  frequent  occurrence,  the  arrest  of  foreign  bodies  in 
the  fauces  or  oesophagus  is  an  accident  of  such  a  serious  nature,  the 
symptoms  are  of  such  an  urgent  character,  that  a  notice  of  the  more 
salient  features  must  claim  the  attention  of  all  students  of  surgery. 
In  a  work  of  this  general  character  it  will  be  impossible  to  devote  as 
much  space  to  the  topic  as  its  importance  really  merits,  and  those 
who  desire  a  more  systematic  study  are  referred  to  the  recent  work 
byPouLET,  on  Foreign  Bodies  in  Surgical  Practice  from  which  many  of 
the  observations  in  this  chapter  are  drawn. 

Upon  being  called  to  a  case  suffering  from  the  arrest  of  a  foreign 
body  in  the  alimentary  canal,  it  is  of  the  first  importance  to  ascertain 
the  character  of  the  foreign  material,  the  treatment  and  prognosis 
having  a  direct  relation  thereto.  All  material  may  be  classed  under 
one  of  two  heads,  viz.,  alimentary,  and  non-alimentary.  Under  natural 
circumstances  food  cannot  be  arrested  in  the  canal  unless  one  of  two 
states  of  fact  exist ;  either  some  unusual  character  or  condition  of 
the  food  or  some  abnormal  condition,  of  the  fauces  or  oesophagus. 
We  therefore  rind  that  the  causes  are  of  two  kinds,  exciting  and  pre- 
disposing. 

Exciting  causes  may  be  the  size  of  the  bolus  of  food ;  a  globular 
form ;  it  may  be  of  adhesive  properties,  as  some  kinds  of  candy ;  or 
furnished  with  sharp  points,  as  a  fish-bone. 
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Predisposing  causes,  are  all  such  conditions  as  aie  either  natural  or 
acquired,  which  offer  any  impediment  to  the  passage  of  food  that 
presents  some  unusual  qualities,  or  that  are  the  result  of  changes  due 
to  age.  Thus  the  oesophagus  itself  presents  a  predisposition  to  the 
arrest  of  food  in  its  form,  having  three  marked  constrictions;  one 
at  a  level  of  the  cricoid  cartilage,  one  at  the  diaphram,  and  one  at  the 
cardiac  orifice  of  the  stomach.  The  most  important  of  these  is  the 
first,  the  tube  being  prevented  by  the  vertebras  on  *ne  side,  and  the 
cartilages  on  the  other  from  dilatation  in  that  direction.  A  soft  com- 
pressible body,  of  much  size  may  pass  this  point,  by  distension  taking 
place  laterally  ;  but  a  hard  spherical  body,  while  capable  of  passing 
along  the  rest  of  the  tube,  will  here  be  arrested.  Another  predis- 
position will  be  found  in  the  loss  of  teeth  in  the  aged,  or  their  non- 
appearance in  the  young,  thus  preventing  proper  preparation  by  mas- 
tication; a  vicious  habit  of  "bolting"  the  food  is  a  frequent  predispos- 
ing cause.  Pathological  changes,  also,  play  an  important  part.  Thus 
paralysis  of  the  muscles  or  parts  concerned  in  deglutition,  tumors 
or  abcesses  of  the  pharynx,  or  spasmodic  irritability  of  the  pharynx 
causing  constriction  of  the  oesophagus. 

Nearly  the  same  considerations  apply  to  the  impaction  of  sub- 
stances non-alimentary.  They  are  usually  introd uced  accidentally,  as 
swallowing  false  teeth  during  sleep,  boastingly  as  for  a  wager;  or  in 
the  "way  of  business,"  as  in  the  case  of  jugglers. 

The  results  depend  greatly  upon  the  character  of  the  foreign  body, 
and  the  point  of  lodgement.  In  either  case  they  may  be  considered 
under  two  heads,  immediate  and  remote.  Should  the  foreign  body  be 
of  large  size,  and  arrested  in  the  upper  part  of  the  canal,  at  the  first 
constriction  (which  is  the  point  of  election),  then  there  will  be  the 
usual  symptoms  of  choking,  to  be  noticed  further  on,  and  unless 
relief  is  speedily  obtained  death  will  follow.  But,  however,  should  the 
body  be  smaller,  and  arrested  in  the  canal  from  any  sharp  yjoint  being 
pushed  into  the  tissues,  or  engaged  from  one  diameter  being  greater 
than  the  other,  as  would  occur  when  a  flat  body  like  a  coin  is  swal- 
lowed, the  whole  canal  not  being  filled  up,  the  primary  symptoms  are 
either  very  unimportant,  or  may  be  totally  wanting.  There  may  be 
some  dysphagia,  but  little  if  any  pain  except  during  attempts  at  deg- 
lutition. The  immediate  consequences  will  be  first  some  irritation  of 
the  parts,  then  inflammation,  followed  by  gradually  increasing  dys- 
phagia, from  the  swelling  of  the  mucus  membrane  around  the  foreign 
body,  and  spasmodic  contractions  of  the  muscular  fibres  due  to  reflex 
irritation. 

The  remote  consequences  are  destructive  changes  in  the  tissues, 
chiefly  ulceration,  when  the  offending  material  is  of  the  character 
noted  above,  whereby  blood  vessels  are  sometimes  opened,  and  death 
results  from  haemorrhage.  At  other  times  suppuration  will  set  up, 
the  offending  material  become  loosened,  and  either  drop  into  the 
stomach,  or  be  arrested  at  some  other  point  of  constriction  ;  in  some 
rare  instances  the  body  will  be  ejected.    The  danger  of  ulceration 
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does  not  consist  alone  in  perforation  of  blood  vessels;  it  may  open 
the  larynx  or  other  portion  of  the  air  passages,  the  foreign  body  may 
pass  into  the  canal,  and  the  case  much  complicated  and  aggravated 
thereby.  Should  the  body  be  a  bolus  of  food,  or  some  soft  but  large 
substance,  and  its  removal  has  been  affected,  the  remote  consequences 
are  trivial,  rarely  extending  beyond  a  longer  or  shorter  period  of  irrita- 
bility and  painfulness  of  the  throat,  usually  only  experienced  when 
swallowing. 

The  symntoms  produced  by  a  foreign  body  in  the  oesophagus,  in  the 
upper  portion  particularlv,  vary  with  the  nature  of  the  substance. 
When  similar  to  a  coin  in  form,  or  when  it  does  not  completely  fill 
the  canal,  there  is  a  natural  sensation  of  "a  lump  in  the  throat,"  and 
the  irritation  induced  by  its  presence  produces  a  sensation  as  if  the 
lump  were  continually  growing  larger.  There  will  be  an  aching,  and 
constant  inclination  to  swallow  notwithstanding  the  effort  causes 
pain.  If  the  body  is  not  removed,  from  reflex  irritation  the  breathing 
will  become  embarrassed,  and  in  persons  of  a  sensative  nervous  tem- 
perament, convulsions  may  ensue. 

Should  the  foreign  body  be  sharp,  and  engaged  in  the  walls  of  the 
canal,  as  a  fish-bone,  needle  or  other  pointed  substance,  the  pain  is 
usually  quite  acute,  much  aggravated  by  swallowing,  which  is  ren- 
dered more  necessary  than  usual  from  the  great  salivation,  and  secre- 
tion of  mucous  iu  the  pharynx.  The  sputa  will  be  more  or  less  tinged 
with  blood,  and  the  symptoms  will  gradually  assume  the  characters 
noted  above. 

Poulbt  (loc  cit.  I.  p.  75)  says :  "  *  *  *  we  find  that  a  goodly 
number  of  cases  present  no  primary  or  immediate  symptoms.  How- 
ever, these  bodies  lose  their  indolence  after  a  given  time,  and  manifest 
their  presence  by  symptoms  which  are  sometimes  of  extreme  gravity. 
Almost  all  the  cases  of  death  from  haemorrhage  belong  to  this  group. 
The  individuals  experienced  no  malaise  after  the  introduction  of  the 
body  ;  they  no  longer  thought  of  the  accident,  losing  even  all  remem- 
brance of  it,  until  the  time  at  which  the  severe  symptoms  develop. 
Some  examples  will  throw  this  fact  more  in  relief." 

"'Observation. — Begin  (Recueil  de  Memoire  de  Medicine  Millitaire.  t. 
20)  reports  that  a  corporal  had  swallowed  a  six  franc  piece,  as  he  had 
frequently  done  in  bravado.  He  experienced  no  inconvenience  during 
the  next  few  days,  and  thought  no  more  of  the  coin,  which  had  been 
lodged  at  the  height  of  bifurcation  of  the  bronchi,  as  was  rendered 
evident  at  a  later  period.  Upon  the  fourteenth  day  the  man  had  an 
abundant  haemorrhage,  the  blood  being  semi-fiuid.  Upon  the  follow- 
ing day  he  h  id  a  fresh  one  of  four  or  five  pounds,  which  resulted 
fatally.  At  the  autopsy  the  coin  was  found  on  edge  between  two 
erosions,  which  communicated  with  the  aorta." 

At  other  times  small  objects  are  caught  from  spasmodic  contraction 
of  the  muscular  walls ;  in  some  instances  the  spasms  become  general 
and  there  are  reported  cases  of  tetanus  in  a  violent  form,  coming  on 
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from  the  lodgment  of  apiece  of  bone,  or  some  small  hard  substance  in 
the  oesophagus. 

"From  large  substances,  which  fill  the  canal  and  distend  it,  the  symp 
toms  are  somewhat  different.  Prominent  is  suffocation.  In  the 
majority  of  cases,  when  the  accident  occurs  while  eating,  the  sufferer 
will  jump  from  the  table,  walk  up  and  down  excitedly,  and  call  atten- 
tion to  his  sufferings  more  by  motions  than  words;  speech  is  either 
lost  entirely,  or  much  impeded,  the  voice  having  a  high  pitched  tone. 
The  face  becomes  swollen  and  dark,  the  eyes  protrude,  and  the 
countenance  expresses  the  greatest  agitation  and  alarm.  In  fact  the 
symptoms  are  those  of  apncea  in  a  marked  degree.  The  arrest  of 
breathing  is  not  due  to  compression  of  the  air  passages,  as  the  foreign 
body  when  lodged  at  the  first  point  of  constriction,  cannot  compress 
the  cartilages,  from  their  resisting  structure,  at  least  to  a  degree  suffi- 
cient to  cause  embarrassed  breathing.  It  is  due  to  reflex  irritation, 
spasmodic  action  in  the  muscles  concerned  in  respiration. 

Pain  is  not  a  common  symptom,  at  least  primarily,  unless  the  for- 
eign body  is  hard,  large,  and  surface  rough.  Occasionally  pain  is  felt 
in  the  muscles  of  the  neck,  a  tensive  aching,  not  very  acute. 

Vomiting,  should  it  occur,  will  usually  dissipate  the  whole  trouble 
by  expelling  the  foreign  body.  There  will  at  all  times,  be  an  attempt 
at  vomiting,  and  this  very  greatly  intensifies  the  symptoms  of  apncea, 
as  the  glottis  is  firmly  closed  at  such  times. 


Fig.  30.    Throat  forceps. 

Should  the  foreign  body  be  expelled,  there  will  be  an  immediate 
subsidence  of  the  graver  symptoms,  but  full  recovery  will  depend 
upon  the  duration  of  the  suffocative  symptoms ;  if  they  have  extended 
over  three  minutes,  some  of  the  methods  noted  under  apncea  must  be 
instituted  to  re-establish  respiration. 

Treatment.— Having  established  the  diagnosis,  the  first  step  is  to 
remove  the  offending  body.  If  situated  below  the  first  point  of  con- 
striction, it  will  usually  be  found  at  the  level  of  the  diaphragm ;  if 
soluble,  or  the  substance  is  alimentary,  it  may  be  pushed  down  into 
the  stomach  by  a  long  gutta  percha  or  whale  bone  bougie.  When 
situated  above  tbis  point,  it  may  be  pushed  down,  or  an  attempt  made 
at  extraction,  depending  upon  circumstances.  When  above  the  level 
of  the  cricoid  cartilage,  or  engaged  in  that  portion  of  the  canal,  it 
must  nlways  be  extracted. 

Extraction  may  be  effected  in  various  ways.  When  the  body  can  be 
seen,  as  when  high  up  in  the  fauces,  any  instrument  that  can  reach  it, 
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as  forceps  or  tenaculum  may  be  used.  When  a  little  lower  than  this, 
a  proper  pair  of  forceps,  like  those  in  fig.  30,  may  be  employed.  They 
should  be  warmed  by  dipping  them  in  hot  water,  not  oiled,  and 
passed  backwards  hy  a  rapid  motion .  When  the  obstruction  is  reached, 
it  must  be  firmly  grasped,  and  withdrawn  by  a  slight  rotary  or  oscilla- 
ting motion.  The  fact  that  the  obstruction  has  been  reached  can  be 
usually  told  by  the  sensations  of  the  patient;  if  the  tissues  of  the 
neighborhood  are  seized  by  the  forceps  oj  hook,  there  will  be  an 
expression  of  pain.  If  the  patient  is  already  asphyxiated,  in  many 
cases  the  foreign  body  can  be  seen  by  the  aid  of  a  head-band  mirror, 
such  as  is  used  with  the  laryngoscope,  and  reflected  light. 

Should  the  body  be  found  so  firmly  impacted  that  it  cannot  be  with- 
drawn, or  from  any  reason  its  extraction  by  the  ordinary  methods  is 
impossible,  there  is  nothing  left  but  to  perform  cesophagotomy,  an 
exceedingly  grave  operation,  and  one  that  should  not  be  lightly 
attempted  ( Vide  Surgical  Operations.)  It  has  occurred  that  the 
asphyxia  becomes  so  profound  that  death  would  ensue  before  the 
oesophagus  could  be  opened,  if  some  means  were  not  taken  to  re-estab- 
lish respiration.  In  such  instances  tracheotomy  must  be  performed 
as  a  preliminary.  This  operation  is  less  difficult  than  that  for  ceso- 
phagotomy, but  is  far  more  so  than  is  popularly  taught.  (  Vide  Ibid.) 

After  extraction  by  the  ordinary  methods,  or  the  foreign  body  has 
been  pushed  down  into  the  stomach,  Arnica,  should  be  given,  in  doses 
at  hourly  intervals,  for  at  least  ten  hours,  not  interfering  with  sleep, 
however,  which  is  quite  commonly  desired.  When  an  operation  has 
been  performed,  the  wound  claims  first  attention,  and  is  to  be  treated 
upon  the  principles  laid  down  in  an  earlier  chapter.  It  can  scarcely 
need  reminding,  that  if  the  difficulty  has  occurred  from  the  existance 
of  any  pathological  state,  as  paralysis,  tumors,  abscess,  etc.,  the  con- 
dition must  be  removed,  if  possible,  or  its  existance  being  recognized, 
suitable  precaution  used  in  the  future  to  avoid  a  recurrence  of  the 
accident. 

FOREIGN  BODIES  IN  THE  AIR  PASSAGES. 

We  have  seen  that  the  entrance  of  foreign|bodies  into  the  oesophagus 
is  an  accident  of  exceeding  gravity :  a  similar  accident  to  the  air  pas- 
sages is  even  of  greater  magnitude,  not  only  in  immediate  effects, 
but  in  remote  consequences.  It  will  be  borne  in  mind  that  everything 
except  atmospheric  air,  and  perhaps  some  bronchial  or  laryngeal 
secretion,  may  be  considered  foreign  to  this  region;  hence  an  appar- 
ently natural  division  of  the  subject  would  be  into  solid,  fluid,  and 
gasseous  foreign  substances.  As  the  effect  of  the  entrance  of  irrespir- 
able  gases  should  more  properly  be  considered  elsewhere,  it  will  only 
be  necessary,  at  this  time,  to  consider  solid  and  fluid  foreign  bodies. 

Fluids  that  are  under  some  circumstances  admitted  into  the  air  pas- 
sages, are  usually  either  water,  blood,  pus,  the  contents  of  the  stomach 
when  vomiting,  various  medicinal  substances,  and  morbid  products 
from  the  lungs  or  associated  parts.    The  symptoms  produced  from 
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the  introduction  of  these  substances  vary  with  the  nature  of  the  sub- 
stance, its  quantity,  and  its  method  of  introduction,  whether  through 
the  mouth,  or  other  channels.  Under  the  first  head  we  would  include 
all  such  agents  as  water,  medicines,  or  even  the  vomited  matter  from 
the  stomach  ;  under  the  latter,  blood,  from  wounds  in  the  respiratory 
tract,  tubercles  from  the  lungs,  or  the  discharges  from  an  abscess 
opening  somewhere  below  the  glottis.  When  introduced  from  with- 
out, the  method  of  introduction  is  readily  explained.  A  little  physio- 
logical inquiry,  will  show  that  the  act  of  deglutition  is  a  complex  one,, 
although  purely  automatic  or  involuntary.  The  moment  any  sub- 
stance introduced  into  the  mouth  reaches  the  base  of  the  tongue,  the 
larynx  is  drawn  up  under  the  base,  the  epiglottis  being  firmly  closed. 
This  effectually  closes  all  entrance  into  the  air  passage,  and  leaves  a 
clear  route  into  the  oesophagus.  The  act  being  accomplished,  respira- 
tion is  again  carried  on  as  usual.  Unless  an  especial  effort  is  made,, 
with  proper  preparation,  it  will  be  impossible  to  suspend  respiration 
for  more  than  a  minute,  or  even  a  shorter  time,  hence  the  act  of  deglu- 
tition must  be  brief  enough  to  avoid  any  prolonged  suspension  of 
breathing.  When,  therefore,  fluid  is  introduced  into  the  mouth  in 
large  quantities,  and  the  flow  is  continued  for  an  unusual  time,  there 
will  be  an  involuntary  attempt  at  respiration,  when  the  fluid  rushes 
into  the  larynx.  Coughing,  sneezing,  or  any  other  functional  act 
which  is  a  simple  violent  expiration  of  air,  opens  the  glottis  widely  ; 
if  fluid  is  taken  into  the  mouth,  accidently,  at  such  times,  the  inspira- 
tion which  immediately  succeeds  inevitably  draws  some  of  it  into  the 
windpipe.  The  same  thing  occurs  from  sudden  fright.  In  vomiting* 
also,  the  glottis  is  pushed  upwards  and  forwards,  as  in  the  case  of 
deglutition, remaining  closed  as  long  as  the  individual  can  endure  it; 
should  the  quantity  of  vomit  be  large,  and  the  effort  prolonged,  there 
must  be  an  involuntary  attempt  at  breathing,  which  at  once  admits 
a  portion  into  the  air  channels. 

Another  point  must  not  be  lost  sight  of  ;  when  fluid  is  imbibed  in 
proper  quantities,  and  in  proper  position  of  the  body,  the  stream 
divides  at  the  base  of  the  tongue,  and  flows  down  each  side  of  the 
oesophagus.  Should  the  quantity  be  too  great  it  cannot  be  swallowed 
at  once,  but  a  portion  must  remain  in  the  mouth,  requiring  a  gulping 
attempt  at  swallowing,  until  the  proper  proportion  has  been  restored. 
This  condition  predisposes  to  prolonged  arrest  of  breathing,  and  the 
epiglottis  is  spasmodically  raised. 

Foreign  substances  of  a  fluid  character  are  admitted  to  the  air- 
passages  from  within,  as  has  been  intimated,  chiefly  from  pathological 
conditions,  or  traumatism.  Wounds  of  the  larynx  or  trachea,  whether 
accidental  or  designed  in  surgical  operations,  frequently  admit  blood. 
Abscess,  either  within  the  passages,  or  in  the  immediate  neighbor- 
hood, may  open  in  them,  and  suffocate  the  patient ;  this  has  occurred 
quite  frequently.  The  formation  of  vomica  in  the  lungs,  the  rupture 
of  pulmonary  vessels,  or  the  wounding  of  the  pulmonary  artery,  or 
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large  venous  trunks,  may  all  pour  out  fluid  in  such  quantities  that 
breathing  is  impossible. 

Other  morbid  processes,  not  confined  to  or  even  implicating  the  res- 
piratory tract,  may  be  considered  in  the  light  of  predisposing  condi- 
tions. Thus  paresis  will  notably  assume  the  condition  of  a  predis- 
posing cause,  by  withdrawing  from  the  respiratory  apparatus  the 
protection  designed  for  it  in  the  glossopharyngeal  tract  Partial 
apnoea,  syncope,  or  incomplete  anaesthesia  induce  similar  conditions, 
and  hence  the  etiology,  when  properly  considered,  readily  assumes  the 
character  of  a  majority  of  surgical  operations  and  accidents,  and  may 
be  arranged  under  the  customary  heads  of  exciting  and  predisposing. 

The  symptoms  are  dependent  upon  the  character  of  the  agent,  the 
quantity  of  the  fluid,  and  the  bodily  condition  of  the  patient.  Other 
things  being  equal,  the  irritation  and  the  violence  of  the  symptoms 
will  be  far  greater  when  ammonia  or  some  equally  pungent  fluid  is 
introduced,  than  from  water.  They  will  all  be  similar  in  kind,  how- 
ever, the  differences  being  in  degree,  as  far  as  the  primary  effects  are 
concerned.  Should  the  agent  be  of  a  character  that  would  induce 
cauterizing  effects,  promote  ulceration,  or  a  high  grade  of  inflamma- 
tion, the  remote  consequences  may  be  serious,  ranging  from  aphonia 
or  chronic  bronchitis  or  laryngitis,  to  stenosis  or  atresia  of  the 
passage. 

The  primary  symptoms  are  well  understood  by  all,  and  will  be 
recognized  at  once.  Violent  cough,  sometimes  inducing  vomiting  *, 
feeling  of  suffocation,  with  difficult  inspiration;  a  wheezing  sound, 
or  a  shrill  whoop  on  drawing  in  the  breath,  and  a  sense  of  constrict- 
tion  in  the  chest  and  pulmonary  tract  generally.  When  the  quantity 
is  small,  and  not  of  a  particularly  irritating  character,  the  bodily 
health  being  unimpaired,  in  a  short  time  the  foreign  material  is 
expelled,  and  apart  from  a  feeling  of  fatigue  in  the  faucial  region, 
and  a  little  irritability  of  the  glottis  and  larynx,  all  the  symptoms  will 
rapidly  disappear.  Should  the  individual  be  debilitated  from  illness 
the  effects  will  be  more  serious,  and  death  may  even  ensue  from  the 
Violent  spasmodic  action  of  the  respiratory  tract. 

The  termination  may  be  in  expulsion,  absorption,  inflammatory 
affections,  or  death. 

Expulsion  is  the  more  common  termination,  and  may  be  said  to 
always  occur  when  the  fluid  is  not  in  large  quantities,  of  a  very  irri- 
tating character,  or  there  is  a  continuous  flow ;  as  in  the  case  of  sub- 
mersion in  the  water. 

Absorption,  as  has  been  shown  in  the  chapter  on  Asphyxia,  is  quite 
possible,  and  probably  always  occurs  when  the  lungs  are  filled  with 
water,  and  the  patient  is  seen  before  life  is  extinct,  and  upon  being 
removed  from  the  active  cause,  as  taken  out  of  the  water. 

Inflammatory  affections,  as  pneumonia,  bronchitis,  laryngitis,  etc., 
will  be  developed  from  irritating  substances,  or  when  those  who  are 
debilitated  are  the  sufferers,  the  effort  at  coughing  being  more  or  less 
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responsible.  The  duration  of  an  inflammatory  attack,  as  well  as  its 
intensity  and  termination  (in  resolution  or  suppuration),  will  depend 
greatly  upon  the  health  of  the  individual  and  the  nature  of  the  foreign 
material. 

Death  will  ensue  should  the  quantity  of  fluid  be  so  great,  and  its 
flow  so  continuous  that  respiration  is  entirely  suspended  for  the  space 
of  two  minutes  or  longer.  Also  in  persons  of  very  feeble  body,  or 
when  the  agent  is  very  destructive  to  the  tissues,  as  some  of  the 
stronger  acids  or  alkalies.  Secondarily  death  may  be  due  to  the  vio- 
lence of  the  secondary  phenomena,  as  in  pneumonia,  etc.,  or  the  for- 
mation of  abscess  or  ulceration  in  the  air  passages. 

Treatment.— The  treatment  is  both  prophylactic  and  curative. 
The  former  is  an  indication  when  such  conditions  as  paralysis, 
tumors,  etc.,  predispose  to  the  entrance  of  foreign  bodies,  and  in  the 
large  majority  of  instances  can  not  need  consideration,  as  the  occur- 
rance  is  purely  accidental,  and  may  never  occur  again. 

Curative  treatment  consists  in  the  expulsion  of  the  foreign  elements, 
and  prevention  or  modification  of  secondary  phenomena.  Usually  the 
unaided  efforts  of  nature  will  dispose  of  the  foreign  body,  throwing 
it  off  by  coughing.  Should  it  prove  ineffectual,  the  patient  should  lie 
down  on  the  face,  with  the  head  hanging  over  the  edge  of  the  bed, 
which  allows  the  tongue  to  fall  forward,  the  epiglottis  to  rise,  and 
assists  the  expulsion  of  the  fluid  by  gravity.  Should  apnoea  have 
occurred,  the  treatment  must  be  as  laid  down  under  the  appropiate 
head.  Sulphur,  will  materially  hasten  the  subsidance  of  the  irritation 
that  remains  for  some  time  after  the  offending  material  is  removed. 

Subsequent  conditions  and  symptoms  must  be  treated,  as  they  arise, 
on  general  principles,  and  need  no  specification  at  this  place.  It  must 
be  observed,  however,  that  chemical  agents  must  be  antidoted ; 
thus  an  acid  should  call  for  an  alkali,  and  an  alkali  an  acid,  but  the 
effects  will  be  limited  to  parts  with  which  the  antidote  enters  into 
relations.  Thus,  if  an  acid,  as  vinegar,  is  given  to  antidote  the  effects 
of  a  caustic  alkali,  it  will  exhaust  its  properties  on  the  tissues  outside 
of  the  air  passages,  which  have  been  brought  into  contact  with  the 
alkali ;  it  cannot  be  introduced  within  the  glottis.  The  treatment 
of  the  conditions  within  the  air  passages,  must  be  "constitutional," 
and  when  the  agent  has  been  introduced  in  a  concentrated  form,  or  in 
large  quantities,  the  prognosis  must  always  be  exceedingly  unfavor- 
able. 

SOLID  BODIES  IN  THE  AIR  PASSAGES. 

To  a  limited  extent,  what  has  been  said  of  fluid  foreign  material, 
might  be  repeated  in  the  present  instance ;  yet  there  are  so  many 
points  of  difference  that  a  separate  article  is  necessary. 

The  foreign  material  finds  entrance  into  the  air  passages  either 
through  the  glottis  and  larynx,  or  by  traumatism  through  the  chest- 
walls,  of  course  the  former  is  the  more  common  method,  and  as 
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injuries  to  the  external  throat  and  chest  will  be  considered  in  proper 
places,  we  shall  only  treat,  at  this  time,  of  foreign  substances  enter- 
ing the  air  passages  through  the  mouth.  The  greater  number  of  cases 
occur  in  childhood,  and  a^ain  in  old  age.  In  the  first  instance  it  is 
due  to  an  almost  universal  childish  habit  of  putting  articles  in  the 
rt.outh,  in  play,  and  forgetting  their  presence  owing  to  the  "restless- 
ness of  their  ideas."  In  old  age  we  have  a  number  of  factors,  as  senile- 
atony  of  the  glottis  and  larynx,  rendering  the  parts  more  tolerant  of 
such  irritation;  incomplete  mastication  from  loss  of  teeth;  or  from 
the  paralytic  affections,  or  general  loss  of  sensibility  in  those  of  ad- 
vanced years.  The  fault,  in  brief,  is  in  the  act  of  deglutition,  some 
imperfectness  either  constant  or  transitory,  habitual  or  accidental. 

Among  other  causes,  rapid  eating,  and  attempting  to  masticate  a 
large  mouthful!,  by  the  interference  with  respiration,  greatly  predis- 
poses to  entrance  of  particles  of  the  food  into  the  larvnx.  Sometimes 
this  occurs  in  a  somewhat  peculiar  manner,  and  in  obedience  to 
physiological  law.  A  portion  of  food,  for  iustance,  is  thrown  into  the 
posterior  nares  ;  a  vigorous  nasal  inhalation,  almost  involuntarily 
made,  drives  the  intruder  out,  and  directly  into  the  larynx  in  many 
instances. 

Pathological  conditions,  as  already  intimated,  play  a  very  import- 
ant part  in  directing  foreign  material  into  these  channels.  In  addition 
to  those  noticed  elsewhere,  we  may  note  the  glosso-pharyngeal 
paralysis  that  so  frequently  succeeds  diphtheria,  as  well  as  some  other 
morbid  processes  in  the  region.  The  effects  of  syphilis,  mercurialism, 
scorbutis.  and  others,  in  ulcerative  or  necrotic  action,  which  may  not 
only  deprive  the  air  passages  from  some  natural  protection,  but  even 
furnish  foreign  material  from  portions  that  become  detached  and  drop 
into  the  glottis.  Cases  have  occurred  in  which  cicatricial  contrac- 
tions alter  the  form  of  the  epiglottis,  or  cause  it  to -adhere  to  near 
parts  so  that  it  cannot  perform  its  function.  Poulet  (loccitp- 17) 
gives  one  or  two  cases  of  interest  in  this  connection. 

"  Campbell  saw  a  boarder  at  Sainte-Perrine  who  died  almost  imme- 
diately after  the  introduction  of  a  piece  of  meat  into  the  larynx.  At 
the  autopsy  it  was  found  that  the  epiglottis  was  adherent  to  the  base 
of  the  tongue,  and  that  the  upper  orifice  was  entirely  closed  by  a  piece 
of  boiled  beef,  which  was  an  inch  long,  and  weighed  8—9  grains.  The 
epiglottis  did  not  by  any  means  have  the  usual  dimensions.  The 
opening  could  not  be  covered  except  by  stretching  the  base  of  the 
tongue  beyond  measure.  The  accident  was  due  to  this  retraction  or 
atrophy  of  the  median  glosso-epiglottic  ligament..  (Arch,  generates 
de  Med.,  4e  serie,  t.  VII)." 

From  a  comparison  of  the  symptoms  noted  in  the  published  reports, 
and  an  exceedingly  limited  personal  experience,  it  would  appear  that 
the  location  of  the  foreign  body,  its  size,  and  flxidity  or  mobility  very 
greatly  modifies  the  symptoms,  and  determines  the  result.  Thus  a 
large  body,  lodged  in  the  rima  glottis,  will  produce  speedy  death,  with. 


INJURIES   OF  THE   THROAT  AND  NECK.  305 

the  most  pronounced  symptoms  of  apncea.  A  smaller  body,  not 
lodged,  will  be  carried  upwards  and  downwards  in  the  trachea  with 
the  current  of  air,  and  induce  coughing,  more  or  less  incessant,  which 
may  throw  it  into  the  glottis,  and  cause  death  as  in  the  first  instance. 
Should  the  body  be  of  any  density,  as  a  piece  of  metal,  it  will  grad- 
ually sink  lower  and  lower  in  the  passages,  and  finally  lodge  in  the 
bronchia.  Even  when  the  body  is  freely  movable,  and  passes  up  and 
down  in  the  trachea,  as  above,  the  irritation  will  rapidly  develop  into 
inflammation,  and  if  it  is  not  expelled  will  become  arrested  at  some 
point,  which  will  give  rise  to  a  variety  of  secondary  phenomena. 
Unless  there  is  some  notable  loss  of  sensibility  in  the  parts,  there 
must  always  be  much  irritation  developed  by  the  smallest  particle  of 
foreign  material  in  these  sensitive  parts ;  there  are  cases,  however, 
which  there  is  wonderful  tolerance,  so  much  so  that  large  rough 
substances  are  introduced  into  the  trachea  and  remain  there  for  days 
without  producing  any  symptoms  whatever. 

Should  the  patient  survive  the  introduction  of  foreign  material  for 
some  one  or  two  days,  and  the  primary  symptoms  gradually  pass 
away,  a  secondary  group  will  appear,  which  may  demand  unusual 
skill  and  acuteness  to  interpret,  particularly  if  the  primary  irritation 
was  so  slight  that  the  accident  has  been  partially  forgotten.  These 
symptoms,  as  a  matter  of  course,  depend  upon  the  position  of  the 
foreign  body,  whether  in  the  larynx,  the  trachea,  bronchia,  or  the 
smaller  ramifications  of  the  air  tubes.  Usually,  when  the  point  of 
lodgment  is  anywhere  above  the  bifurcation  of  the  bronchia,  the 
symptoms  are  those  of  inflammation,  which  results  either  in  the 
encystmentof  the  foreign  body,  or  its  detachment  by  the  exudation, 
which  may  cause  its  expulsion,  or  permit  it  to  drop  lower,  either  to 
find  a  new  attachment  or  set  up  symptoms  peculiar  to  the  region. 
When  in  the  upper  part  of  the  canal,  cough  is  at  ail  times  a  prominent 
symptom,  which  will  be  dry  at  first,  soon  followed  by  more  or  less 
expectoration,  depending  for  quantity  and  quality  upon  the  degree 
of  inflammation  and  amount  of  exudation.  It  may  be  simply  mucus 
in  small  quantities,  purulent,  or  bloody,  depending  upon  these  cir- 
cumstances. When  ulceration  is  set  up  the  sputa  will  become  puru- 
lent, more  or  less  streaked  with  blood.  Should  blood  vessels  of  any 
size  be  opened,  the  haemorrhage  will  be  of  corresponding  magnittide. 

The  foreign  body  lodging  in  the  bronchia,  in  the  majority  of 
instances,  will  cause  paroxysms  of  pain,  at  uncertain  intervals, 
usually  capable  of  definite  location ;  there  will  be  danger  of  pneu- 
monia, which  having  a  material  origin  will  rarely  subside  without 
suppuration.  In  the  case  of  vigorous  persons,  the  foreign  body  will 
become  dislodged  and  expelled,  by  the  suppuration.  In  those  of 
feeble  habit,  suppuration  being  once  established  will  frequently 
continue  until  life  is  lost. 

There  are  cases  on  record  in  which  foreign  bodies  have  remained 
in  the  bronchia,  or  even  the  lungs,  for  a  long  time,  months  and  years 
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with  very  little  disturbance  of  health,  apart  from  an  occasional  attack 
of  haemoptysis.  This  is  so  far  from  being  the  rule,  however,  that 
the  presence  of  a  foreign  body,  in  the  air  passages,  mu3t  always  be 
looked  upon  as  an  exceedingly  dangerous  condition,  one  that  is  a 
constant  menace  of  death.  As  in  the  case  of  impacted  bodies  in  the 
oesophagus,  there  is  great  danger  of  serious  arterial  haemorrhage 
from  erosion ;  cases  in  which  the  large  vessels,'  as  the  innominate, 
have  been  opened,  with  necessarily  fatal  results,  are  not  at  all 
uncommon. 

Treatment. — Treatment  must  be  both  prophylactic  and  curative. 
The  former  when  conditions  exist  that  peculiarly  favor  the  admis- 
sion of  foreign  bodies,  such  as  paralysis,  tumors,  and  the  like. 

Curative  treatment  consists  in  the  extraction  of  the  foreign  body, 
and  the  cure  of  secondary  phenomena  that  may  arise.  I  think,  as 
far  as  the  resources  of  art  are  concerned,  a  foreign  body  is  rarely  if 
ever  removed  when  lodged  below  the  bifurcation  of  the  bronchia. 
Should  it  appear  that  lodgment  has  occurred  in  the  rima-glottis,  it 
may  be  removed  with  forceps,  if  attempted  sufficiently  early  ;  death 
is  very  rapid,  under  these  circumstances,  and  unless  the  surgeon  is  at 
hand  at  the  moment  the  accident  occurs,  treatment  will  be  unavail- 
ing. The  absence  of  any  muscular  contraction  in  the  air  passages, 
renders  it  possible  to  secure  expulsion  of  the  foreign  body  by  invert- 
ing the  patient  or  at  all  events  allowing  the  head  and  thorax  to  hang 
over  the  edge  of  the  bed.  Coughing  is  natures  cure,  and  in  the 
majority  of  instances  will  prove  perfectly  effectual.  The  patient 
must  be  encouraged  to  assist  this  expulsive  effort  as  much  as  pos- 
sible, and  st  eps  should  be  taken  to  promote  or  increase  it  should  it  be 
weak  or  insufficient. 

Failing  in  these  simple  and  natural  means,  the  only  resort  is  in 
tracheotomy,  which  should  not  be  performed  unless  the  symptoms 
are  severe,  or  the  nature  of  the  foreign  body  such  that  life  will  be 
placed  in  danger.  The  description  of  the  operation  must  be  defered 
to  its  appropriate  place  {Surgical  operations),  inasmuch  as  it  cannot, 
in  any  sense,  be  considered  a  minor  operation.  The  object  is  not  so 
much  to  gain  room  to  reach  aud  remove  the  foreign  body  by  instru- 
mental aid,  as  to  furnish  a  ready  outlet  for  it.  The  irritation  the 
trachea  and  larynx  are  subjected  to  when  foreign  material  is  intro- 
duced, has  the  effect  to  induce  spasmodic  action  of  the  epiglottis, 
and  faucial  muscles  concerned  in  respiration,  so  that  the  approach  of 
the  foreign  body  to  the  glottis  firmly  closes  the  outlet.  It  frequently 
occurs,  particularly  when  the  body  is  small,  and  not  of  such  a 
character  as  to  become  attached  to  the  lining  membrane  of  the 
trachea,  that  on  the  completion  of  the  incision,  the  offending  sub- 
stance is  immediately  thrown  out.  Should  this  not  occur,  it  may  be 
removed  with  forceps,  if  not  too  low  down,  or  will  be  brought  to  the 
opening  sooner  or  later,  whence  it  may  be  removed. 

The  operation  is  also  to  be  performed  when  the  foreign  body  is 
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lodged  in  the  glottis,  and  cannot  be  removed,  life  still  existing.  Ees- 
piration  is  thereby  re-established,  and  time  secured  to  remove  the 
obstacle. 

After  an  operation,  the  wound  is  to  be  treated  as  an  ordinary  one 
taking  care  that  it  heals  from  the  bottom,  otherwise  an  aerial  fistula 
may  form. 

After  the  removal  of  the  foreign  body  by  other  means,  the  treat- 
ment is  simply  directed  to  the  prevention  or  lessening  of  inflamma- 
tion.   Usually  a  few  doses  of  Arnica  will  be  all  sufficient. 

WOUNDS  OF  THE  NECK. 

Wounds  of  the  neck  are  usually  incised  or  punctured,  and  derive 
their  principle  interest  from  the  anatomical  construction  of  the  region, 
including  so  many  large  and  important  vessels  and  nerves,  and  from 
the  fact  that  the  majority  of  such  injuries  are  the  result  of  homicidal 
or  suicidal  attempts.  For  purposes  of  description  and  systematic 
arrangement,  it  is  convenient  to  treat  this  topic  under  three  heads, 
vie :  Wounds  of  the  posterior,  lateral,  and  anterior  region  ;  the  last 
with  particular  reference  to  medico-legal  questions,  might  more 
properly  form  the  subject  of  a  separate  article  on  cut-throat.  In 
practice  such  an  arbitrary  classification  will  be  useless,  it  is  only 
adapted  to  facilitate  the  study  of  this  class  of  injuries. 

Wounds  of  thjs  posterior  region  of  the  neck  are,  as  compared  to 
those  in  other  regions,  infrequent  and  unimportant.  They  are  mostly 
the  result  of  accident,  and  are  seldom  productive  of  serious  conse- 
quences, particularly  of  a  lasting  character.  If  we  include  under  this 
head,  wounds  which  extend  into  the  vertebral  canal,  we  will  find  the 
topic  almost  inexhaustible;  inasmuch, however,  as  spinal  lesions  are 
reserved  for  a  separate  chapter  we  will  confine  our  study  to  lesions  of 
the  soft  parts  down  to  the  vertebrae. 

It  was  supposed  in  former  times  that  some  impairment  of  nerve 
action  followed  deep  wounds  of  the  back  of  the  neck,  and  old  military 
surgeons  had  much  to  say  about  priapism,  and  other  evidences  of 
nervous  irritation,  following  sabre  wounds  in  this  region.  There  is 
little  question  that  where  a  wound  is  sufficiently  extensive  to  involve 
the  cord,  its  membranes,  or  the  roots  of  the  spinal  nerves,  the  conse- 
quences may  be  fatal,  or  at  least  of  a  very  grave  character.  Never- 
theless there  are  numbers  of  eases  on  record  in  which  the  vertebral 
canal  has  been  opened,  the  escape  of  cerebro- spinal  fluid  rendering  a 
diagnosis  reliable,  and  yet  life  and  function  has  been  preserved.  On 
the  other  hand  concussion  of  the  spine,  or  even  of  the  brain,  may  be 
caused  by  a  blow  on  the  back  of  the  neck  with  a  blunt  instrument, 
such  as  a  dull  sword,  and  without  careful  examination  of  the  wound 
injury  to  the  cord  may  be  suspected.  In  the  majority  of  instances, 
however,  there  will  be  only  the  wound  itself  to  consider,  injury  to 
vessels,  particularly  the  vertebral  artery,  or  serious  lesion  of  the  mus- 
cles. The  support  of  the  head  depending  so  greatly  upon  the  muscles 
in  the  neck,  their  division  will  cause  falling  of  the  head  forward, 
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which  by  separating  still  farther  the  retracted  fragments  of  the  mus- 
cles may  result  in  permanent  deformity. 

The  treatment  therefore  is  not  difficult  to  lay  down,  the  indications 
being  self  evident.  Thus  if  there  is  haemorrhage,  it  is  to  be  arrested 
according  to  instructions  to  be  given  later ;  if  there  is  nerve  lesion, 
the  parts  must  be  placed  in  a  favorable  position  for  union ;  finally 
wounded  muscles  and  parts  are  to  be  drawn  together  as  accurately  as 
possible,  and  a  position  of  the  head  secured  that  will  give  the  mini- 
mum of  tension  on  the  sutures.  The  head  must  incline  backwards, 
fixed  in  position  by  sand-bags,  bags  of  shot,  or  some  apparatus,  and 
the  stitches  in  the  wound  reinforced  by  strips  of  strong  plaster.  By 
shaving  the  head,  the  plaster  may  be  applied  in  such  a  manner  that 
they  will  aid  in  keeping  the  head  in  proper  position,  perhaps  with 
suitable  bandaging  suffice  without  other  apparatus  or  keeping  the 
patient  in  bed.  After  union  has  well  advanced,  it  will  be  judicious  to 
keep  the  dressings  applied  for  an  indefinite  time,  at  least  until  there 
is  absolute  certainty  that  the  deeper  parts  are  united,  and  that  the 
scar  is  sufficiently  mature  to  resist  traction  by  drooping  of  the  head. 

Wounds  of  Sides  of  the  Neck,  are  nearly  always  homicidal, 
rarely  are  they  self  inflicted,  and  still  more  rarely,  for  some  reason, 
are  they  accidental.  When  superficial,  or  involving  only  the  more 
superficial  muscles, the  consequences  are  not  grave,  and  the  consider- 
ation of  treatment  is  as  in  posterior  wounds.  From  the  nature  of  the 
part,  the  important  vessels  and  nerves  in  the  region,  and  the  thoracic 
duct  on  the  left  side,  deep  wounds,  particularly  when  punctured,  are 
very  serious.  In  some  cases  the  weapon  has  entered  the  upper  part  of 
the  cavity  of  the  chest,  and  wounded  the  lung.  In  such  cases  pneu- 
monia emphysema,  usually  ensue,  but  if  haemorrhage  was  not  exces- 
sive, recovery  has  been  the  rule. 

Wounds  of  the  Front  of  the  Neck,  commonly  spoken  of  as 
"cut-throat,"  are  the  commoner  injuries  in  the  neck;  they  are  very 
largely  self-inflicted,  and  their  study  is  at  once  interesting  and  profit- 
able. At  this  time,  however,  attention  will  be  given  more  particularly 
to  cut- throat  as  it  involves  muscular  and  nervous  structures,  incident- 
ally referring  to  lesions  of  blood-vessels,  nerves,  air,  and  food  pas- 
sages, as  many  of  these  accidents  will  form  subjects  for  separate 
articles. 

When  it  is  remembered  that  the  vessels  situated  in  this  part  of  the 
neck  are  of  the  first  size  and  consequence,  that  they  are  not  protected 
by  bony  structures,  and  the  nerves  are  of  the  first  importance,  it  might 
be  a  subject  of  wonder  that  any  recover  from  large  wounds  in  this 
region.  The  facts  are,  however,  that  the  ratio  of  mortality  is  very 
low,  and  an  explanation  is  not  difficult  to  find.  In  the  first  place  most 
of  these  wounds  are  self-inflicted  with  suicidal  intent.  The  head  is 
usually  thrown  back,  and  the  wound  made  high  up,  almost  naturally 
following  the  line  of  the  body  of  the  lower  jaw ;  this  makes  the  line  of 
the  wound  almost  parallel  to  the  large  vessels  and  nerves,  unless  the 
incision  is  very  deep.    It  is  possible,  however,  as  has  been  abundantly 
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shown,  that  the  windpipe  and  oesophagus  can  be  completely  severed 
and  even  the  vertebrae  cut  into  without  touching  the  large  vessels  and 
nerves.  Such  a  case  is  exceptional,  but  possible.  Another  explana- 
tion is  found  in  the  character  of  the  tissues  cut  through,  or  through 
which  the  knife  must  pass  to  endanger  the  vessels.  The  parts  are  at 
once  elastic  and  yielding,  often  being  carried  inward  before  the  knife 
without  being  divided.  Then  the  irritation  of  the  steel  induces  a  ten- 
sion and  contraction  of  the  sterno-mastoids,  which  presses  the  vessels 
lying  under  them  farther  back.  Finally,  as  Mr.  Hilton  has  shown, 
{Anatom.  lect.)  "when  the  windpipe  is  opened  below  the  glottis,  air 
immediately  escapes  from  the  lungs  ;  consequently  the  chest  muscles 
which  act  upon  the  upper  extremity  lose  to  a  certain  extent  their 
support,  and  the  arm  falls.  Thus,  the  would-be  suicide,  if  he  have 
the  desire,  may  be  deprived  of  the  ability  to  carry  the  attempt  further." 
(Holmes  Syst.  of  Surg.  II,  441.)  Joined  to  these,  there  is  probably 
some  failure  of  purpose  from  the  resistance  opposed  by  the  tracheal  or 
laryngeal  cartilages.  There  are  many  reasons,  therefore,  why  wound- 
ing of  the  large  vessels  may  not  occur  in  suicidal  attempts. 

The  wound  being  accidental  or  homicidal,  there  is  no  such  immun- 
ity promised.  Surgically,  in  such  cases,  where  the  carotids  or  jugu- 
lars, or  the  accompanying  nerves  are  severed,  there  is  little  practical 
interest,  as  death  occurs  very  speedily,  sometimes  in  a  very  few 
moments,  again  almost  immediately.  The  consequences  and  imme- 
diate symptoms  of  these  wounds  depends,  of  course,  upon  their  extent, 
and  structures  implicated.  Durham,  (Holmes,  Syst.  of  Surg.  II) 
arranges  these  consequences  under  twelve  heads,  and  I  can  do  no 
better  than  to  follow  his  arrangement. 

Hemorrhage  is  of  the  first  consequence,  whether  arterial  or  venous. 
When  a  vessel  as  large  as  the  common  carotid  or  deep  jugular  is 
wounded,  unless  the  surgeon  happen  to  be  on  the  spot,  death  is  almost 
inevitable,  nevertheless  there  are  a  few  instances  of  the  common  caro- 
tid having  been  perforated,  and  death  delaying  for  some  days.  Smaller 
vessels,  as  the  internal  or  external  carotid,  the  superficial  jugulars,  or 
the  thyroid  arteries  may  be  wounded,  and  whilst  the  haemorrhage  is 
fearful,  if  the  bystanders  have  sufficient  knowledge  and  presence  of 
mind,  life  may  be  preserved. 

Asphyxia  may  be  speedily  produced  by  blood  flowing  into  the  larynx 
or  trachea,  or  a  coagula  may  be  caught  in  the  larynx. 

Air  may  enter  a  wounded  vein,  particularly  when  the  injury  is 
low  down  in  the  neck,  and  characteristic  symptoms  be  produced.  As 
has  been  shown  by  many  surgeons  recently,  this  accident  is  far  more 
likely  to  occur  when  the  wound  is  dry  than  when  blood  is  flowing. 
There  being  plenty  of  haemorrhage  in  these  accidents  it  is  a  matter  of 
some  doubt  if  air  in  the  veins  is  a  very  frequent  occurrence.  It  is  not 
at  all  necessary  that  the  wound  in  the  vein  should  be  low  down  in  the 
neck,  although  the  accident  is  more  to  be  dreaded  in  such  cases ; 
wounds  high  up,  even  as  high  as  the  hyoid  bone,  have  been  the  means 
of  admitting  air  through  comparatively  small  veins. 


310  SURGICAL    EMERGENCIES. 

Suffocation  may  ensue  from  some  alteration  in  the  air  passages  from 
the  wound,  such  as  division  of  the  tongue.  The  divided  portion  of 
the  tongue  may  fall  back  into  the  glottis ;  the  epiglottis  itself ,  por- 
tions of  the  cartilages,  arytenoid  folds,  or  cartilages  generally  from 
the  larynx,  may  be  partially  divided  so  that  the  free  portions  fall  into 
the  air  passages.  The  trachea  may  be  divided,  the  upper  portion 
drawn  up  by  the  elevators,  and  the  lower  portion  downwards  by  the 
depressors  ;  the  gap  further  increased  by  the  t;  pluDging  downwards" 
of  the  lower  portion  in  respiration,  and  other  structures  falling  into 
the  gap  stop  the  breathing.  In  one  case  the  oesophagus  projected  for- 
wards between  the  cut  ends  of  the  trachea. 

Emphysema,  either  from  a  want  of  correspondence  between  the 
wound  in  the  air  passages  and  the  skin,  particularly  in  punctured 
wounds.  The  emphysema  may  be  external,  extending  generally  over 
the  body,  or  internal,  of  the  mucous  membrane,  when  suffocation 
would  occur  as  in  oedema  of  the  glottis. 

Aphonia,  partial  or  complete,  may  occur  in  many  ways.  The  vocal 
cords  themselves  may  be  injured ;  the  larynx  or  trachea  may  be  opened 
below  the  cords,' and  expiration  occurring  though  the  gap  speech  is 
impossible  ;  the  laryngeal  or  other  nerves  may  be  injured,  and  speech 
lost.  When  the  cords  are  injured,  or  the  nerves  destroyed,  the  aphonia 
will  be  only  temporary,  unless  cicatrization  modifies  the  passages  later. 

Dysphagia  is  a  common  symptom,  often  from  wounding  of  the 
oesophagus,  and  occasionally  from  nerve  lesions,  or  inflammation 
secondary  upon  the  wound.  The  appearance  of  food  or  drink  taken  - 
into  the  mouth  in  the  external  wound,  will  usually  indicate  an  open- 
ing in  the  oesophagus,  but  such  a  conclusion  must  not  be  hastily 
reached ;  the  wound  must  be  very  carefully  inspected,  and  if  no  lesion 
of  the  oesophagus  is  discoverable,  the  presumption  is  that  nerve 
lesions  are  at  the  bottom  of  the  trouble,  whereby  the  glottis  is  not 
properly  closed  in  deglutition.  The  appearance  of  food  in  the.wound 
under  these  circumstances  is  always  an  ominous  circumstance. 

Inflammation,  together  with  the  various  modifications  of  that  pro- 
cess, will  very  likely  have  an  important  influence  on  speech,  degluti- 
tion and  respiration,  depending  upon  the  parts  chiefly  affected. 

Suppuration,  a  natural  consequence  either  of  the  wound  or  the 
resulting  inflammation  may  become  a  serious  menace  to  life ;  if  the 
pus  cannot  find  exit  through  the  external  wound  it  may  burrow  in  the 
loose  connective  tissue  of  the  parts,  or  find  its  way  into  the  air  pas- 
sages inducing  suffocation. 

Bronchitis,  broncho-pneumonia,  and  other  pulmonary  affections  fre- 
quently follow,  either  from  the  entrance  of  foreign  material  through 
the  air  passages,  nerve  lesions,  the  extension  of  inflammation  from 
the  wound,  or  the  admission  of  unwarmed  or  unmoistened  air.  The 
complication  is  very  frequent,  and  Mr.  Durham  {loc.  cit.)  states  l'in 
eight  out  of  ten  fatal  cases  of  cut-throat,  recently  treated  in  Guys 
hospital,  in  which  tlie  more  immediate  effects  of  the  injury  had  been 
survived,  death  was  due  to  these  affections. 
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Constriction,  or  various  irregularities  in  the  air  passages,  may  be 
caused  by  cicatrization.  The  well  known  tendency  of  scars  to  con- 
tract renders  this  accident  one  of  some  considerable  moment,  and 
of  increasing  importance  with  the  lapse  of  time. 

Fistula*  into  the  oesophagus,  or  communicating  with  the  outer  air, 
may  occur  when  portions  of  the  air  tube  have  been  cut  out.  The 
occurrence  seems  to  be  very  rare.  Durham  (toe.  cit.)  quotes  the  follow- 
ing case  :  "  Dr.  Qairdner  narrates  the  case  of  a  man  who  cut  his  throat 
with  a  razor,  dividing  the  larynx  at  the  upper  part  of  the  cricoid  car- 
tilage, and  the  oesophagus  also.  The  cut  extremities  receded  from 
each  other  to  the  distance  of  at  least  three  inches.  Attempts  were 
made  to  unite  the  divided  larynx  by  means  of  sutures,  and  to  pass  a 
gum  elastic  from  the  nosiril  into  the  oesophagus,  but  without  success. 
Ultimately  the  man  recovered,  with  an  aperture  in  the  front  of  the 
neck,  through  which  respiration  was  performed,  and  through  which 
liquid  nourishment  was  conveyed  into  the  stomach  by  means  of  an 
elastic  tube,  introduced  at  each  meal  into  the  lower  portion  of  the 
cesophagus.  Two  years  after  the  infliction  of  the  wound,  this  patient 
was  strong  and  fat,  and  had  all  the  appearance  of  a  person  enjoying 
excellent  health."    {Edin.  Med.  and  Surg.  Jour.  XVI.  353.) 

If  death  does  not  occur  immediately,  from  haemorrhage  or  nervous 
injury,  recovery  may  ensue  even  after  the  most  formidable  wounds. 
As  already  intimated  inflammation  and  suppuration,  to  some  extent, 
is  unavoidable ;  the  extent  of  these  processes,  the  structures  chiefly 
implicated  and  the  intensity  determine  the  results.  Escaping  death 
from  the  wound  immediately,  and  from  secondary  complications, 
there  is  a  chance  of  deformity  and  distortion  of  the  air  passages  from 
faulty  union  of  cut  cartilages,  or  the  contraction  of  cicatrices,  and 
many  other  unpleasant,  painful,  or  dangerous  sequela}  as  intimated  in 
preceding  paragraphs.  Paralytic  conditions  of  the  organs  of  speech 
are  among  the  most  common  and  annoying  sequelae,  the  more  so  that 
they  are  frequently  completely  irremediable. 

The  treatment  is  as  usual  in  wounds  of  other  parts.  Haemorrhage 
must  first  be  controlled,  in  every  case  by  firm  ligature  in  preference 
to  other  means.  It  has  been  suggested  that  torsion  is  to  be  preferred 
to  ligature  in  cases  of  attempted  suicide,  as  the  dangling  ends  of  the 
ligatures  are  a  constant  temptation  to  the  sufferer  to  jerk  them  off. 
As  a  rule,  however,  the  same  practice  must  be  pursued  here  as  in 
other  cases  of  wounded  vessels,  viz. :  tie  both  ends  of  a  divided  vessel 
vein  or  artery,  or  ligature  on  both  sides  of  a  wounded  vessel,  dividing 
the  vessel  between  the  ligatures.  Wounds  in  the  oesophagus  are  to  be 
closed,  if  possible,  by  fine  cat-gut  ligatures ;  wounds  in  the  trachea 
are  to  be  closed  in  the  same  way,  as  a  rule,  although  there  are  cases  in 
which  closure  of  the  tracheal  wound  brings  on  symptoms  of  suffoca- 
tion, without  any  assignable  cause,  in  many  instances.  In  such  cases 
a  tracheotomy  tube  must  be  introduced.  The  vessels  all  being 
secured,  oesophageal  and  tracheal  wounds  attended  to,  if  any  muscles 
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are  divided,  and  it  is  possible  to  do  so,  they  should  be  sutured.  The 
external  wound  is  then  closed.  The  action  of  the  platy&ma  mtjoides, 
and  other  muscles,  has  a  tendency  to  roll  the  edges  of  the  wound 
inward,  and  much  delay  healing,  at  the  same  time  producing  a 
deforming  scar.  When  possible  to  use  it,  the  quill  suture  had  better 
be  employed,  as  it  counteracts  this  tendency  to  inversion  of  the  edges; 
but  when  the  wound  is  ragged  and  irregular,  reliance  must  be  placed 
upon  fine  interrupted  sutures,  closely  applied,  or  a  continuous  suture. 
The  head  must  be  inclined  forward,  and  secured  in  position  by  appro- 
priate bandages  or  apparatus,  and  in  the  case  of  would-be  suicides  the 
hands  must  be  secured,  or  a  constant  watch  kept  upon  them  that  they 
may  not  tear  off  the  dressings. 

As  to  suturing  wounds  of  the  larynx,  much  must  be  left  to  the 
judgment  of  the  surgeon.  Simple  single  wounds,  even  with  much 
dispartition,  will  do  better  if  left  alone,  as  any  kind  of  suture  will  act 
as  an  irritant,  and  may  be  a  very  distressing  annoyance.  When  the 
wounds  are  multiple,  and  the  larynx  divided  into  numerous  portions, 
fine  cat-gut  sutures  may  be  employed  to  bring  them  into  position,  but 
care  must  be  had  to  keep  them  in  the  external  tissues,  that  is,  the  lin- 
ing membrane  should  not  be  pierced. 

The  most  important  consideration,  next  to  haemorrhage  perhaps,  is- 
the  treatment  of  wounded  nerves.  When  it  is  possible  to  do  so  they 
should  be  brought  together  and  sutured  with  fine  cat-gut;  if  not 
practicable  to  do  this,  the  parts  must  be  put  as  nearly  as  possible  in 
their  normal  relations,  and  the  chances  taken  of  some  kind  of  union 
occurring. 

As  to  haemorrhage  a  word  may  be  added  here.  In  case  ligature  of 
all  accessible  vessels  does  not  arrest  the  bleeding,  it  will  be  necessary 
to  tie  the  common  carotid,  as  it  is  of  the  utmost  importauce  that 
haemorrhage  should  be  completely  arrested  and  prevented.  In  the 
treatment  of  the  wound,  as  to  other  considerations,  the  usual  indica- 
tions are  to  filled. 

WOUNDS  OF  ARTERIES  OF  THE  NECK. 

The  number  of  vessels  in  the  neck  that  may  require  ligature  are 
numerous,  many  of  them  being  of  such  a  distribution  that  it  will  be 
necessary  to  tie  them  near  their  origin,  which  will  be  necessary  in 
order  to  control  bleeding  from  small  branches.  Those  which  are  of 
greater  size,  and  whose  relations  should  be  remembered,  are  the  car- 
otids, common,  external,  and  internal;  the  thyroid,  inferior  and 
superior;  the  lingual,  vertebral,  and  occipital  near  its  origin.  The 
method  of  tying  the  last  above  its  origin,  is  already  given  on  a  previous 
page,  (212.) 

1.  Common  carotid. — The  common  carotid  artery  passes  upward 
in  the  neck,  in  the  commencement  of  its  course  in  close  relation  to 
the  trachea,  contained  in  a  sheath  derived  from  the  deep  cervical 
fascia.  This  sheath  also  encloses  the  internal  jugular  vein,  and  the 
pneumogastric  nerve,  the  vein  being  external  to  the  artery,  the  nerve 
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lying  between  them,  and  somewhat  posterior.  The  sterno-hyoid  and- 
omo-hyoid  muscles  cross  the  vessel  near  the  middle  of  its  course,  the 
latter  covering  it  in  for  the  lower  half.  The  sterno-cleido  mastoid 
muscle  is  in  relation  to  the  artery  throughout  its  course,  its  anterior 
edge  forming  the  guide  for  exposure  of  the  vessel  for  ligature.  It 
will  require  ligature  in  case  of  wounds  in  the  neck  when  the  haemor- 
rhage is  uncontrollable  by  ligature  of  all  visible  bleeding  vessels,  the 
ligature  requiring  to  be  placed  as  low  down  as  possible.  At  about  the 
level  of  the  upper  border  of  the  thyroid  cartilage  the  vessel  divides  into 
the  internal  and  external  carotids.  The  artery  may  be  tied  in  one  of 
three  points,  the  first  being  only  practiced  in  cases  of  very  grest 
emergency,  as  the  operation  is  one  of  considerable  magnitude. 

(a.)  At  the  base  of  the  neck  the  vessel  is  deeply  seated.  Place  the 
patient  on  the  back,  the  head  thrown  backwards,  and  turned  slightly 
to  the  opposite  side.  Seek  for  the  space  between  the  two  heads  of  the 
sterno- mastoid,  and  make  an  incision  upward,  in  the  course  of  this 
muscle,  for  about  two  inches  from  the  clavicle.  Separating  the  mus- 
cle with  spatulas,  divide  the  fascia,  and  the  platysma  myoides,  when 
the  sheath  of  the  vessel  will  be  visible.  The  internal  jugular  vein  will 
be  very  prominent,  and  may  be  recognized  by  its  becoming  collapsed 
when  pressure  is  made  upon  it  with  the  finger.  The  vessel  having 
been  recognized,  the  sheath  is  carefully  opened,  the  vein  held  on  one 
side,  and  the  ligature  passed  from  without  inward,  carefully  avoiding 
the  nerve.  Tighten  the  ligature  slowly,  observing  the  effect  on  the 
hemorrhage.  If  it  does  not  control  it,  it  is  useless  to  complete  the 
operation,  and  the  ligature  must  be  withdrawn. 

{b.)  Below  the  omo-hyoid  the  vessel  is  quite  superficial.  The  incision 
is  made  along  the  inner  margin  of  the  sterno-cleido  mastoid,  from  the 
clavicle  up  to  a  level  with  the  cricoid  cartilage.  The  fascia  and 
platysma  having  been  divided,  the  edge  of  the  sterno-mastoid  is. 
found,  a  spatula  placed  under  it,  and  the  head  inclined  forward 
slightly  to  relax  the  muscle.  The  omo-hyoid  is  now  sought  for,  about 
the  middle  of  the  incision,  where  it  crosses  the  artery,  and  the  outer 
edge  of  the  sterno-hyoid  and  thyroid  ;  with  tenaculse  or  spatula  draw 
the  latter  muscles  inward,  the  omo-hyoid  upwards,  and  the  sterno- 
mastoid  outward  and  backward,  when  the  vessel  is  brought  into  view 
as  before. 

(c.)  Above  the  omo-hyoid,  the  line  of  incision  is  the  same  but  does  not, 
commence  so  low  down ;  it  may  be  extended  farther  upward  however. 
The  omo-hyoid  is  drawn  downward,  the  sterno-mastoid  outward  aDd 
backward,  and  the  vessel  is  brought  into  view. 

2.  External  carotid. — This  vessel  is  a  prolongation  upward  of 
the  common  carotid,  and  terminates  at  the  space  between  the  jaw  and 
the  external  meatus  of  the  ear,  that  is  at  a  point  corresponding  to  this 
on  the  surface.  The  vessel  may  be  exposed  by  continuing  the  former 
incision  upward,  or  on  a  line  drawn  from  the  lobe  of  the  ear  to  the 
great  cornua  of  the  hyoid  bone.    The  vessel  is  crossed  by  the  stylo- 
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hyoid  muscle,  and  the  posterior  belly  of  the  digastric,  the  point 
of  election  being  below  the  digastric.  The  vessel  is  easily  exposed  in 
this  situation  by  drawing  the  stylo-hyoid  upward.  It  will  rarely 
require  ligature  for  wounds  of  the  neck,  as  the  thyroid  and  lingual 
arteries  are  given  off  low  down.  Care  must  be  had  to  avoid  injury  to 
the  lingual  nerve  which  crosses  the  vessel  just  below  the  stylo-hyoid. 

3.  Internal  carotid.— This  vessel  is  in  the  same  line  as  the 
external  carotid,  much  larger  in  size,  and  situated  deeply,  underneath 
the  external.  It  can  rarely  require  ligature  for  injuries  to  tha  neck. 
By  separating  the  areolar  tissue  carefully  interior  to  the  external  car- 
otid, and  below  the  parotid  gland,  the  artery  will  be  exposed,  and 
must  be  tied  with  a  cat-gut  ligature,  that  the  wound  may  be  closed  at 
once,  and  danger  of  inflammation  and  suppuration  be  reduced  to  the 
minimum. 

The  danger  of  secondary  haemorrhage  from  ligature  of  these  large 
vessels  is  extreme,  appearing  for  the  most  part  when  the  ligatures 
become  loosened.  This  occurs  from  the  tenth  to  twenty-first  day,  and 
must  be  the  occasion  for  unusual  vigilence  during  this  period.  Means 
must  be  at  hand  to  temporarily  arrest  bleeding  at  once,  should  it  occur, 
and  no  temporizing  tolerated.  The  vessel  must  be  exposed,  and 
re-ligated.  The  bleeding  will  usually  come  from  the  distal  side,  and 
if  the  proximal  side  seems  firm,  after  ligature  divide  the  vessel. 

4.  Superior  Thyroid  Artery. — This  artery  arises  from  the  exter- 
nal carotid,  immediately  where  it  leaves  the  common  trunk,  about  the 
level  of  the  thyroid  cartilage.  It  passes  inward  to  the  thyroid  gland, 
in  a  tortuous  course.  By  making  an  incision  as  for  ligature  of  the 
carotid,  the  cornua  of  the  thyroid  cartilage  corresponding  to  the  centre 
of  the  wound,  the  vessel  is  easily  reached  and  tied. 

5.  Lingual  Artery. — This  vessel  is  the  next  branch  of  the  caro- 
tid above  the  superior  thyroid,  the  distance  between  not  exceeding 
half  an  inch  usually.  If  not  expedient  to  tie  it  at  its  origin,  by  an 
obvious  modification  of  the  previous  operation,  Stephen  Smith, 
{Operat.  Surg.  243)  proceeds  as  follows:  "Turn  the  head  to  the 
opposite  side  ;  make  an  oblique  incision  an  inch  and  a  half  in  length, 
a  little  above  the  body  of  the  hyoid  bone,  and  parallel  with  it,  near  the 
median  line,  and  curved  backward,  outward,  and  downward,  parallel 
with  the  superior  border  of  the  great  cornua  of  the  thyroid  cartilage ; 
divide  the  superficial  parts  and  with  the  finger  recognize  the  direc- 
tion of  the  great  cornua  divide  upon  it  the  aponeurosis  that  covers  the 
deep  parts  ;  this  exposes  the  digastric  muscle,  the  submaxillary  gland, 
hypoglossal  nerve,  and  stylo-hyoid  muscle ;  now  isolate  the  great 
cornua  of  the  hyoid  bone,  and  the  fibres  of  the  hyo-glossus  muscle, 
which  are  attached  at  this  point,  come  into  view  ;  divide  this  muscle 
at  the  superior  border  of  the  great  cornua ;  draw  it  upward  and  back- 
ward, and  the  artery  is  found  behind  it ;  the  needle  should  pass  from 
below  upward." 

6.  Inferior  Thyroid. — This  vessel  is  a  branch  of  the  thyroid  axis, 
and  is  found  a  little  behind,  and  beneath  the  first  part  of  the  common 
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carotid  artery.  It  may  be  tied  through  the  same  incision  made  for  the 
common  carotid,  looking  for  it  behind  this  vessel. 

7.  Vertebral  Artery. — This  artery  is  readily  traced,  but  its  great 
depth  renders  it  a  very  difficult  operation  to  tie  it.  It  may  be  reached 
at  three  points,  before  it  enters  the  vertebral  foramina,  between  the 
atlas  and  axis,  and  between  the  atlas  and  the  skull. 

(a.)  The  first  portion  of  the  vessel,  before  it  enters  the  vertebral 
canal,  may  be  reached  by  making  an  incision  along  the  inner  edge  of 
the  sterno-mastoid  muscle,  between  it  and  the  sterno-hyoid,  on  a  line 
drawn  from  the  posterior  part  of  the  mastoid  process  to  a  point  on  the 
clavicle  one-fourth  from  its  sternal  end.  The  parts  are  divided  as  in 
the  operation  for  reaching  the  common  carotid;  the  sheath  of  this 
vessel  is  brought  into  view,  which  must  be  separated  with  the  finger 
from  the  sterno-hyoid  muscle  on  the  inside,  and  the  longus  colli  behind. 
The  head  is  now  raised,  although  still  turned  to  the  opposite  side, 
which  relaxes  the  muscles,  and  the  wound  being  held  widely  open, 
exposes  an  aponeurosis  connecting  the  longus  colli  and  scalenus  anti- 
cus.  Search  for  the  carotid  tubercle  (transverse  process)  of  the  sixth 
cervical  vertebra,  and  half  an  inch  below  this  point  open  the  aponeu- 
rosis for  two  inches  downward,  when  the  artery  is  discovered  lying 
very  deeply,  and  seeming  to  pass  almost  directly  backward. 

(b.)  Between  the  atlas  and  axis  the  vessel  is  quite  readily  reached, 
lying  in  the  triangle  formed  by  the  rectus  posticus  minor,  and  the 
oblique  muscles.  Stephen  Smith  (loc.  cit.)  thus  describes  the  oper- 
ation. "  Turn  the  head  to  the  opposite  side,  and  incline  it  forward  ; 
make  an  incision  two  inches  long  on  the  posterior  side  of  the  sterno- 
mastoid,  commencing  half  an  inch  above  the  mastoid  process  ;  make  a 
second  incision,  an  inch  in  length,  from  the  upper  fourth  of  the  first 
incision  backward  and  obliquely  downward  ;  divide  the  skin  and  cellu- 
lar tissue ;  then  the  splenius  muscle  with  its  fibrous  expansion ;  a 
fibrous  layer  now  appears,  which  must  be  cautiously  divided  to  arrive 
at  the  small  arteries  which  lie  beneath  it ;  the  edges  of  the  wound  being 
separated,  a  layer  of  fat  appears,  which  is  cautiously  opened  with  the 
finger  or  handle  of  the  scalpel,  and  the  artery  is  found  within ;  the 
two  branches  of  the  occipital  artery  are  to  be  drawn  aside,  as  also 
branches  of  the  second  cervical  nerve ;  the  artery  is  isolated,  and  the 
needle  passed  from  without  inward  to  avoid  the  internal  carotid 
artery." 

(c.)  Between  the  skull  and  the  atlas,  the  artery  may  be  exposed  in 
the  same  manner  as  given  above,  the  incision  being  extended  upward 
about  an  inch,  the  vessel  at  this  point  being  that  distance  higher. 

The  operation  for  tying  the  occipital  artery  has  already  been  given 
on  page  212,  and  need  not  be  repeated  here. 

INJURIES  OF  THE  VEINS. 

The  veins  of  the  neck  are  frequently  wounded  in  injuries  of  this 
region,  their  size  and  number  making  the  accident  a  very  serious  one 
in  many  instances.    In  fact  division  of  the  large  venous  trunks,  as  the 
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jugular,  maybe  as  fatal  an  accident  as  wounding  the  carotids.  These 
facts  render  it  a  matter  of  much  importance  that  the  bleeding  vessels 
should  be  carefully  secured.  When  the  wound  is  large,  ani  the  cut 
vessels  can  be  seen,  they  should  be  tied,  with  cat- gut  ligatures,  on 
both  sides ;  should  the  vein  be  only  partially  divided  it  had  better  then 
be  cut  across  completely.  In  case  the  wound  in  the  integument  is 
small,  it  may  be  a  question  whether  to  enlarge  it,  and  apply  a  ligature, 
or  trust  to  accupressure.  My  rule  would  be  to  employ  accupressure  in 
all  cases  of  injury  to  superficial  vessels,  and  to  enlarge  the  external 
wound,  when  deeper  vessels  are  injured,  and  tie  them  securely. 

The  most  important  consideration  in  this  connection,  is  undoubtedly 
the  occurrence  of  the  entrance  of  air  into  the  veins.  This  has  already 
been  discussed  on  page  139,  in  a  general  way,  but  as  the  accident 
oftener  occurs  through  the  veins  of  the  neck  something  additional 
should  be  given.  It  is  well  known  that  when  veins  are  wounded, 
ordinarily,  they  speedily  become  emptied  by  a  gush  of  blood,  and 
collapse.  When  \  artially  divided,  and  held  in  a  tense  state,  or  when 
included  in  dense  tissue,  as  inflammatory  products  or  morbid  tissue, 
they  remain  open,  particularly  on  the  cardiac  side,  and  there  is  immi- 
nent danger  of  the  entrance  of  air.  Probably  this  is  true  in  all  regions 
of  the  body,  but  the  short  route  to  the  heart  exposes  the  sufferer  to 
greater  danger  when  the  air  finds  entrance  through  the  veins  of  the 
neck.  Mk.  Treves  (Brit.  Med.  Jour.  Aug.  1883),  has  given  the  matter 
much  attention,  and  his  view  will  be  summarized  here  as  represent- 
ing the  latest  teaching  on  the  subject.  He  finds  the  first  requisite  for 
admission  of  air,  perhaps,  at  all  events  a  very  important  one,  is  dry- 
ness of  the  wound ;  in  wet  wounds,  whether  the  fluid  be  water  or 
blood,  the  accident  is  very  infrequent.  The  hissing  or  whistling  sound 
is  succeeded  by  bubbles  of  air  escaping  from  the  in j  u red  vessel,  and  the 
appearance  of  symptoms  already  given  (p.  139.)  The  first  step  is  to 
fill  the  wound  with  water  from  a  sponge ;  next  seize  the  cut  end  of 
the  vessel,  if  it  can  be  seen,  if  not  the  tissues  in  the  part,  with  a  tena- 
culum ;  at  the  moment  of  inspiration  seize  the  part  with  forceps, 
and  close  the  opening  in  the  vessel ;  when  expiration  occurs,  relax 
the  grasp  of  the  forceps,  and  have  the  assistant  make  strong  pressure 
on  the  thorax,  which  experiment  has  shown  will  greatly  favor  the 
expulsion  of  the  air  already  taken  in  ;  inspiration  coming  on,  shut 
down  the  forceps,  and  continue  the  process  until  the  air  bubbles  cease 
to  appear  on  expiration,  keeping  the  wound  all  the  time  filled  with 
water.  When  no  more  air  is  expelled,  ligature  the  vessel,  or  the  tis- 
sues in  mass,  and  complete  the  division  of  the  vein  if  there  is  only  a 
partial  division.  Mr.  Treves  has  pursued  this  course  a  number  of 
times,  and  is  quite  confident  that  air  may  be  expressed  from  the  heart, 
Erichsen  and  others  to  the  contrary  notwithstanding. 

INJURIES  OF  THE  NERVES. 

The  nerves  of  the  neck,  being  concerned,  for  the  most  part,  in 
carrying  on  the  most  important  vital  functions,  their  wounding  gives 
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rise  to  the  most  alarming  complications.  Inasmuch  as  they  are 
double,  it  has  often  occurred  that  section  of  large  nerves  on  one  side 
of  the  neck  has  been  recovered  from,  those  on  the  opposite  side  carry- 
ing on  the  work  of  both.  Thus  in  the  well-known  case  of  Dr.  Mc- 
Clellan,  in  which  a  parotid  tumor  was  removed,  the  portiod  ura, 
spinal  accessory,  and  par  vagus  were  divided,  even  portions  of  the 
nerve  cut  away,  and  yet  life  was  preserved.  Important  changes  must 
always  accompany  and  follow  such  accidents,  however,  the  exact 
character  depending  upon  the  particular  nerve  or  set  of  nerves  injured. 
Thus  the  section  of  laryngeal  nerves,  would  give  paralysis  of  the 
glottis  or  vocal  organs;  their  partial  division  would  probably  cause 
spasmodic  conditions.  So  with  all  the  nerves,  in  this  region,  the 
symptoms  would  be  those  observed  in  connection  with  nervous  lesions 
generally,  i.  e.,  irritation  when  partly  severed,  paralysis  on  complete 
section.  Complete  section,  also,  by  favoring  capillary  stasis  in  the 
parts  supplied,  would  be  likely  to  result  in  inflammation ;  we  often 
find,  therefore,  pneumonia,  of  some  kind,  succeeding  injuries  of  the 
pneumogastric,  of  course  if  large  nerve  trunks  are  divided  simultan- 
eously on  both  sides,  death  must  ensue. 

Treatment  does  not  differ  from  that  of  similar  injuries  elsewhere; 
the  cut  nerves  may  be  united  by  fine  cat-gut  sutures,  or,  if  this  is 
impracticable,  the  parts  may  be  put  into  as  nearly  their  proper  relation 
as  possible,  with  the  hope  that  the  continuity  of  the  nerve  may  be 
restored  by  natural  processes;  this  hope  will  in  the  majority  of 
instances  be  more  or  less  completely  realized. 

INJURIES  OF  THE  THORACIC  DUCT. 

Deep  wounds  of  the  neck  on  the  left  side,  have  occasionally  divided 
the  thoracic  duct  without  associated  injury  to  the  subclavian  or 
jugular  vein.  Probably  stab  wounds  that  open  these  vessels  near 
their  junction  frequently  injure  the  thoracic  duct  correspondingly, 
but  the  necessarily  fatal  character  of  such  injuries  prevents  any 
prominence  being  given  to  the  condition  of  the  duct.  The  conse- 
quences of  complete  division  of  the  duct  near  its  entrance  into  the 
veins,  must  be  fatal  in  character,  although  death  may  be  delayed  for 
days  or  weeks.  The  wound  being  inflicted  close  to  the  vein,  as  there 
are  a  number.of  vessels  at  that  point  in  place  of  the  single  one  found 
at  a  distance,  a  fatal  result  is  not  so  imminent,  yet  sufficiently  so  to 
call  for  a  very  guarded  prognosis.  The  accident  may  not  be  apparent 
at  once,  if  there  is  much  haemorrhage,  the  flow  of  the  blood  conceal- 
ing the  loss  of  lymph  or  chyle;  when  haemorrhage  ceases,  or  there  is 
little  from  the  commencement,  the  chyle  will  be  observed  flowing 
from  the  wound  in  somewhat  astonishing  quantities.  There  will  be 
progressing  atrophy  and  pallor,  if  the  duct  is  completely  divided,  even 
after  the  flow  of  chyle  ceases.  When  the  cut  extremity  of  the  duct 
becomes  closed,  either  through  coagulation  of  the  chyle,  or  agglutin- 
ation of  the  surfaces,  if  no  other  channel  is  supplied,  such  as  enlarge- 
ment of  the  collateral  branches  of  the  duct,  oedeina  and  ascites  will 
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commence,  the  patient  ultimately  dying  from  exhaustion.  The 
oedema  and  ascites  will  be  found  to  be  caused  by  an  immense  accumu- 
lation of  chyle,  either  from  rupture  of  the  duct  in  the  abdomen,  or  the 
receptaculum  chyli,  constituting  a  condition  known  as  "  ascites  chy- 
losus."  The  oedema  is  of  a  somewhat  peculiar  character,  probably 
owing  to  the  plasticity  of  the  fluid,  the  integument  becoming  hard 
and  brawny,  greatly  thickened,  and  resembling  very  closely  elephanti- 
asis. Upon  post-mortem  section  the  skin  will  be  found  infiltrated 
with  the  chyle,  which  may  become  of  jelly-like  consistency,  and 
slightly  amber  hue.  The  stomach  will  soon  partake  in  the  derange- 
ment, rejecting  food,  even  drink,  toward  the  last 

From  a  consideration  of  the  above  symptoms,  it  is  at  once  apparent 
that  such  an  accident  is  of  the  most  serious  character,  and  little  can 
be  done  in  the  way  of  treatment.  Admitting  the  possibility  of  ability 
to  find  and  isolate  the  delicate  and  thin- walled  duct  in  the  neck,  its 
ligature  would  only  transfer  the  external  loss  of  chyle  to  a  like  loss  by 
accumulation  in  the  duct,  with  subsequent  rupture  at  some  part  of  its 
course.  As  a  matter  of  fact,  the  less  the  parts  are  disturbed  the 
better,  as  the  only  hope  lies  in  the  re-establishment  of  the  communi- 
cation by  a  union  of  the  cut  ends.  This  cannot,  I  believe,  be  secured 
by  art;  if  accomplished  at  all  it  must  be  as  it  were  spontaneous.  The 
cessation  of  a  discharge  of  chyle  from  the  wound, is  not  always  there- 
fore, a  hopeful  sign;  if  following  this  there  are  symptoms  of  oedema 
of  the  extremities,  or  ascites,  with  failing  appetite,  the  presumption 
is  that  the  wounded  duct  has  become  obliterated,  and  the  prognosis 
is  hopeless. 

INJURIES  OF  THE  TRACHEA. 

The  trachea  from  its  exposed  position,  is  exposed  to  many  accidents, 
and  yet  the  hands  are  so  instinctively  used  to  ward  off  approaching 
or  apprehended  danger,  that  comparatively  few  cases  of  injury  are 
presented.  It  is  also  quite  infrequently  the  case  that  injuries  to  the 
neck  are  confined  to  the  trachea,  although  such  instances  are  occa- 
sionally met  with.  I  have  already  had  something  to  say  of  wounds  as 
associated  with  wounds  in  the  neck,  but  in  a  systematic  essay  the 
considerations  are  sufficiently  important  to  demand  separate  consider- 
ation. At  this  time,  therefore,  I  shall  speak  of  wounds  of  the  trachea, 
as  well  as  fracture  of  the  cartilages,  rupture  of  the  trachea  and  inter- 
cartilaginous  membrane,  dislocation  of  the  rings,  and  a  peculiar  con- 
dition called  ,l  hernia,"  but  which  sustains  a  close  relation  to  rupture 
of  the  membrane. 

AVOUNDS  OF  THE  TRACHEA. 

Wounds  of  the  trachea,  without  regard  to  their  character,  are  very 
serious  accidents,  partly  from  the  attending  haemorrhage,  and  partly 
from  the  function  of  the  part.  The  front  of  the  tube  is  covered  with 
a  plexus  of  veins,  in  the  lower  part  of  the  neck  it  is  in  close  relation 
to  the  carotid  arteries,  which  together  with  the  large  venous  trunks 
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in  the  region,  and  the  many  important  nerves  renders  all  injuries  in 
this  part  of  the  body  highly  important. 

Incised  woiinds,  usually  self-inflicted,  are  the  commoner  forms  of 
injury.  The  special  considerations  are  the  direction,  the  location, 
the  extent,  and  the  complications,— as  to  the  complications,  which 
include  cut-throat,  and  wounds  extending  to  the  oesophagus,  reference 
must  be  made  to  other  paragraphs. 

The  direction  of  the  wound  is  of  the  greatest  significance.  A  wound 
made  in  the  long  axis  of  the  tube  will  gape  less  widely,  and  produce 
less  interference  with  the  respiration,  than  one  made  transversely. 
The  cartilages  will  fall  apart  in  either  case,  it  is  true,  but  when  the 
wound  is  longitudinal  the  motions  of  the  trachea  in  breathing  do  not 
have  a  tendency  to  disturb  the  wound,  or  to  cause  it  to  gape  more 
widely.  In  such  cases,  therefore,  the  wound  is  more  quiescent,  conse- 
quently in  a  better  condition  for  repair.  In  such  cases,  however, 
there  are  dangers  enough,  dangers  peculiar  to  the  part.  For  some 
reason  that  I  cannot  discover,  some  of  the  cartilages  straighten  out 
when  divided,  forming  a  projection  externally;  others  turn  inform- 
ing a  similar  projection  into  the  canal  of  the  trachea.  Under  either 
circumstances  respiration  is  more  or  less  modified,  and  may  become 
so  embarrassed  as  to  threaten  life.  When  the  wound  is  transverse, 
there  is  separation  of  the  cut  surfaces  proportionate  to  the  depth  or 
extent  of  the  wound ;  the  violent  motions  of  the  trachea  in  breathing, 
"  plunging  "  (as  some  one  says,)  up  and  down,  has  the  effect  to  iucrease 
the  dispartition,  keep  the  wound  continually  irritated,  and  corres- 
pondingly retard  repair  as  well  as  provoke  inflammation. 

The  location  of  the  wound,  that  is  whether  in  the  cartilages  or  the 
membrane  between  them,  is  a  matter  of  considerable  importance  in 
treatment  and  prognosis.  In  the  first  place  coaptation  is  more  diffi- 
cult in  wounds  of  the  cartilages,  and  there  is  more  danger  of  pulling 
the  wound  open  by  the  projecting  angles  coming  into  contact  with 
other  parts  during  the  violent  motions  of  the  trachea.  Furthermore 
the  low  vascularity  of  cartilage  predisposes  it  to  degenerative  changes 
when  injured,  necrosis  not  being  uncommon  after  even  minor  lesions. 
The  wound  being  in  the  membranous  portion,  there  is  much  more 
facility  in  coapting  the  edges,  and  there  is  less  danger  of  subsequent 
disarrangement  by  the  motions  of  the  trachea.  The  tension,  how- 
ever, has  a  tendency  to  tear  out  the  stitches,  and  the  necessity  thus 
arising  for  stout  sutures  renders  inflammation  a  frequent  occurrence. 
As  to  prognosis  in  this  form  of  wound,  the  inelastic  and  extensible 
character  of  cicatricial  tissue  renders  elongation  of  the  trachea,  at  the 
expense  of  the  wounded  surface,  quite  eminent,  which  will  have  the 
effect  to  alter  the  shape  of  the  organ,  a  fact  which  may  have  an 
unhappy  influence  on  respiration. 

The  extent  of  the  wound  is  a  highly  important  consideration.  A 
wound  that  barely  open  the  canal  is  not  devoid  of  danger  to  the  vic- 
tim, but  one  that  nearly  severs  the  organ,  or  cuts  it  completely  in  two  is 
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•a  most  formidable  affair.  Cases  are  noted  in  which  the  lower  half  of 
•a  divided  trachea  was  drawn  down  out  of  sight  into  the  chest,  and 
prevented  from  rising  again  by  becoming  caught  upon  some  projec- 
tion, and  doubled  upon  itself.  Asphyxia  is  a  necessary  consequence 
•of  such  an  accident.  Furthermore,  when  a  wound  is  verv  extensive, 
near  parts  are  likewise  injured,  the  large  blood  vessels,  or  nerves,  or 
oesophagus  partaking  in  the  accident,  and  perhaps  these  associated 
injuries  may  be  more  formidable  than  that  of  the  trachea. 

A  prognosis  may  be  readily  made  on  the  above  considerations.  As 
to  life,  the  degree  of  the  injury  is  important ;  as  to  function,  the  kind. 
With  an  accident  that  cuts  off  the  entrance  of  air  to  the  lung,  a  con- 
tinuance of  life  is  impossible ;  with  one  that  produces  deformity  in 
healing,  there  must  be  more  or  less  impairment  of  function. 

Contused  and  punctured  wounds,  as  well  as  lacerated,  are  of  conse- 
quence as  regards  their  size,  and  the  nature  of  the  accident.  The 
greater  danger  of  necrotic  processes  after  such  injuries  in  general  is 
not  without  peculiar  significance  here,  as  there  is  apt  to  be  sloughing, 
greater  loss  of  tissue,  and  of  course  greater  deformity  and  disability. 
Such  an  extensive  wound  as  the  tearing  out  of  the  whole  trachea, 
down  to  the  bronchia,  by  falling  on  a  butchers  hook,  is  of  course  fatal ; 
from  this  to  the  scratch  from  an  animals  claws,  or  a  bite  from  their 
fangs,  there  is  a  long  list  of  injuries  of  this  character.  The  only  rule 
that  can  De  formulated  is,  that  a  contused  or  lacerated  wound  is  doubly 
important  than  an  incised  one  of  the  same  extent.  As  to  punctured 
wounds,  their  depth  is  of  more  importance  than  their  superficial 
extent,  as  is  the  case  with  this  form  of  wound  generally.  The  chief 
dangers  are  from  haemorrhage,  injuries  to  the  nerves,  and  incomplete 
repair  forming  an  serial  fistula. 

Treatment. — The  first  consideration  is  haemorrhage.  The  rule 
applies,  that  has  already  been  frequently  referred,  to  securely  tie,  or 
otherwise  secure,  all  bleeding  vessels,  arteries  or  veins.  There  is  the 
double  danger  of  death  directly  from  the  haemorrhage,  and  suffocation 
from  the  entrance  of  blood  into  the  trachea.  If  there  is  ever  an 
excuse  for  failing  to  arrest  bleeding,  it  does  not  apply  in  these  acci- 
dents ;  nothing  is  to  take  precedence,  unless  it  be  to  clear  the  air  pas- 
sages from  blood,  but  even  then  the  bleeding  vessels  must  be  tem- 
porarily arrested  meanwhile.  If  the  oesophagus  is  injured,  it  must  be 
attended  to  first  (a  later  paragraph  giving  the  details,)  as  it  lies  back 
of  the  trachea.  The  tracheal  wound  is  now  to  be  closed,  cat-gut 
sutures  being  preferred  to  silk  or  wire,  as  their  use  permits  the  closure 
of  the  wound  at  once,  and  sensitive  structures  are  not  subjected  to  the 
irritation  of  removing  the  sutures.  In  cases  in  which  there  is  a  loss 
of  substance,  and  the  tracheal  wound  is  too  large  to  draw  together 
without  producing  too  great  deformity,  a  tracheotomy  tube  must  be 
introduced,  and  any  deficiency  that  may  exist  must  be  repaired  by  a 
formal  operation  later.  When  the  trachea  is  completely  divided  the 
parts  must  be  united,  as  closely  as  possible,  but  if  the  tension  thereby 
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produced  embarrasses  breathing  to  a  considerable  extent,  the  stitches 
may  be  loosened,  and  a  tube  worn  until  more  tolerance  is  established, 
or  circumstances  are  favorable  for  an  operation.  Under  all  circum- 
stances, particularly  when  the  wound  is  transverse,  the  head  must  be 
inclined  forward,  so  that  the  movements  of  the  trachea  in  respiration 
are  as  restricted  as  possible.  Absolute  immobility  cannot  be  secured 
for  any  length  of  time,  but  the  more  restricted  the  movements  of  the 
part,  the  better  promise  there  is  of  good  recovery. 

FRACTURE  OF  THE  TRACHEA. 

Fracture  of  the  tracheal  cartilages  is  a  very  rare  accident,  particu- 
larly up  to  the  middle  period  of  life.  It  is  produced  by  falls,  the  neck 
striking  on  some  hard  substance,  or  by  a  squeezing  force,  as  a  grasp 
from  the  hand.  It  is  only  after  middle  life,  when  there  is  a  sort  of 
ossification  of  the  cartilage,  that  the  accident  is  easily  produced, 
although  there  are  instances  of  children  having  suffered.  The  point 
of  fracture  is  rarely  at  point  of  compression  ;  the  cartilage  presses  out 
anteriority,  in  a  sharp  angle,  on  lateral  compression,  and  it  is  at  this 
point  the  separation  will  be  apt  to  occur.  The  accident  is  at  once 
announced  by  local  pain,  difficulty  in  breathing,  the  act  also  being 
painful,  and  by  a  marked  deformity  of  the  neck.  The  ends  of  the 
fractured  cartilage  are  usually  displaced  outward,  and  at  each  act  of 
expiration  the  lining  membrane  is  pushed  out  through  the  gap,  being 
drawn  in  again,  producing  quite  a  depression,  on  inspiration.  Some- 
times the  ends  turn  inward,  but  this  is  represented  as  quite  rare. 
Unrelieved  there  is  soon  inflammation  of  the  lining  membrane  of  the 
trachea,  which  may  extend  to  the  larynx  and  glottis,  impairing  the 
voice,  and  making  breathing  difficult,  or  perhaps  extending  down- 
ward, producing  bronchitis,  or  broncho-pneumonia.  Recovery  seems 
to  be  the  rule,  but  not  without  some  considerable  functional  loss  from 
the  change  in  shape  of  the  trachea. 

The  treatment  will  consist  in  reposition  and  retention  of  the  frag- 
ments, as  far  as  possible,  and  attention  to  the  resulting  inflammation 
as  symptoms  arise.  In  the  majority  of  instances  Aeon.,  should  be  use- 
ful, in  the  earlier  stages  of  the  inflammation  at  least.  Reposition  of 
the  fragments  is  very  readily  accomplished,  the  parts  being  subcutan- 
eous ;  moderate  pressure  on  the  projecting  points  being  all  that  is 
needed.  In  the  rare  cases  in  which  the  points  are  directed  inward,  we 
can  only  "  make  the  best  of  a  bad  bargain  "  and  leave  the  matter  in 
the  hand  of  nature,  simply  keeping  the  parts  as  quiet  as  possible,  as 
in  the  case  of  wound.  Retention  may  often  be  secured  by  simple 
bandaging,  placing  a  soft  compress  over  the  projection;  if  this  is 
ineffectual,  a  stitch  may  be  taken  subcutaneously,  drawing  the  frag- 
ments together  as  in  the  case  of  a  wound  of  muscle  (p.  163).  Emphy- 
sema is  a  common  occurrence  if  the  lining  membrane  of  the  trachea,  is 
injured  and  in  such  an  event  it  is  laid  down  as  an  inflexible  rule,  by 
Gross  and  others,  that  tracheotomy  should  be  at  once  performed,  as 
Gross  says,  "  even  if  the  patient  has  ceased  to  breathe."  The  swelling 
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and  ecchymosis  that  may  arise  later,  must  be  treated  as  usual,  with 
Arnica,  Hamma.  or  Con.  according  to  indications,  that  is,  as  the 
extravasation  is  coagulated,  fxuid,  or  serous. 

RUPTURE  OR  LACERATION  OF  THE  TRACHEA. 

This  accident  is  produced  by  extreme  violence  stretching  or  pulling 
the  trachea  outward  or  laterally.  The  lesion  is  in  the  intra- cartilag- 
inous membrane,  and  may  separate  the  trachea  from  the  larynx,  or 
divide  the  tube,  completely  or  partially  at  any  part  of  its  course.  It 
cannot  be  considered  a  lacerated  wound,  as  there  is  no  opening  in  the 
skin  in  the  typical  form  of  the  injury.  Having  never  met  wiih  a  case 
in  my  practice.  [  quote  from  Durham  (Holmes  Surg.  II,  p.  464,)  a 
case  related  by  Mr.  Long  of  the  Liverpool  Infirmary:  "A  railway 
laborer,  aged  twenty,  while  connecting  two  railway  carriages,  was 
caught  around  the  neck  by  the  coupling  irons.  When  brought  to  the 
infirmary,  there  was  some  abrasion  of  the  skin  of  the  neck,  a  little 
swelling,  and  slight  emphysema.  The  voice  was  subdued.  In  the 
evening  there  was  some  difficulty  of  breathing,  and  considerably  dis- 
tension and  pain  in  the  neck.  Similar  symptoms  came  on  at  intervals 
during  the  five  days  following  the  accident,  and  became  at  last  so 
urgent  that  an  incision  was  made  in  the  median  line  of  the  neck. 
The  finger  was  introduced  into  a  mass  of  clotted  blood,  but  the  trachea 
could  not  be  found.  On  subsequently  turning  out  the  blood,  a  bubble 
or  two  of  air  escaped  from  the  lower  part  of  the  incision  just  above 
the  sternum.  On  further  examination,  it  was  found  that  the  trachea 
had  been  completely  divided,  and  that  the  lower  portion,  from  which 
the  bubbles  of  air  came,  had  been  pushed  on  one  side.  There  was  an 
interval  of  an  inch  or  more  between  the  separated  portions  of  the  air 
tube.  A  long  canula  was  introduced  by  Dr.  Halford  (then  house  sur- 
geon,) and  the  blood  which  clogged  the  trachea  was  repeatedly  sucked 
out.  The  patient  became  more  and  more  relieved.  The  head  was 
bent  forward  so  as  to  diminish  the  extent  of  the  gap.  Nine  days  after 
the  accident  the  tracheal  tube  was  removed,  and  a  double  piece  of 
gauze  placed  over  the  opening.  The  wound  entirely  closed  in  about 
a  month.  When  Mr.  Long  examined  the  patient  about  six  months 
after  the  accident,  he  observed  a  depression  to  exist,  in  the  throat  just 
above  the  sternum,  capable  of  holding  a  walnut;  this  was  increased 
doubly  in  length  and  in  width  during  each  inspiration.  A  fragment 
of  trachea  could  be  detected  attached  to  the  lower  part  of  the  larynx, 
below  this  nothing  was  felt  like  teacheal  rings,  but  merely  a  fibrous 
tissue  ;  his  voice  was  hoarse,  like  that  of  a  person  suffering  from  the 
commencement  of  a  cold ;  and  when  he  breathed  quickly  and  deeply, 
the  sound  produced  was  that  of  air  passing  through  a  narrow  tube.  I 
presume,  therefore,  says  Mr.  Long,  "that  a  fibrous  tube  has  been 
developed  in  the  space  existing  between  the  upper  and  lower  ends 
of  the  divided  trachea."  Such  a  fortunate  termination  must  be 
extremely  rare,  as  other  cases,  apparently  more  promising,  do  not 
survive  the  accident  many  days,  or  even  hours. 
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HERNIA  OF  THE  TRACHEA. 

Hernia  of  the  Th-achea,  or  bronchial  hernia,  is  a  term  given  to  a  pro- 
trusion of  the  soft  parts  of  the  trachea  between  two  of  the  rings, 
oftener  seen  in  infants,  but  occasionally  in  adults.  In  the  former 
instance  it  is  due  to  an  incomplete  laceration  of  the  trachea  by  rough 
extraction  of  the  head  in  delivery ;  in  the  latter  is  supposed  to  be 
caused  by  forcible  retention  of  the  breath,  or  loud  and  habitual  use  of 
the  voice.  The  tumor  thus  formed  varies  in  size  in  expiration  and 
inspiration,  but  is  not  productive  of  any  inconvenience  apart  from  the 
disfigurement  it  causes.  The  maximum  size  attained  is  about  that  of 
a  pigeons  egg.  I  do  not  know  of  a  case  having  been  cured,  although 
some  have  known  of  the  affection  disappearing  spontaneously ; 
moderate  and  systematic  pressure  would  seem  to  be  the  line  of  treat- 
ment indicated. 

INJURIES  OF  THE  LARYNX. 

Injuries  of  the  larynx  are  always  of  a  serious  character,  inasmuch  as 
it  contains  the  organs  of  speech,  and  is  the  entrance  of  the  air  pas- 
sages. Burns  and  scalds,  wounds,  fracture  and  concussion  will  claim 
some  attention  under  this  head,  although  some  of  them  have  already 
been  considered  under  cut-throat  and  elsewhere. 

BURNS  AND  SCALDS  OF  THE  LARYNX. 

The  entrance  of  heated  bodies  into  the  larynx  is  productive  of  the 
most  dangerous  conditions,  both  as  affecting  life  and  the  integrity  of 
the  parts.  While  perhaps  it  matters  little,  as  far  as  the  results  are 
concerned,  whether  the  heated  material  is  solid,  fluid,  or  gasseous, 
the  symptoms  vary  greatly  with  referance  to  the  extent  of  surface 
injured ;  death  is  a  common  termination  of  such  injuries,  under  all 
circumstances,  the  case  being  sufficiently  severe  to  call  for  medical 
care.  In  the  few  cases  of  recovery  from  severe  burns  or  scalds,  how- 
ever, a  consideration  of  the  manner  of  burning  will  have  an  important 
influence  on  prognosis.  I  will  speak,  therefore,  of  burns  from  solid 
bodies,  from  heated  fluids,  from  flame  or  gas,  and  from  concentrated 
acids  or  alkalies. 

Molten  metal,  or  other  heated  solid  bodies,  inflict  the  first  lesion  on 
a  somewhat  restricted  territory ;  the  immediate  effects  of  the  burn 
extend  but  little  beyond  the  point  of  contact.  The  primary  effects, 
therefore,  depend  upon  the  point  of  contact ;  but  from  this  process 
inflammation  rapidly  extends,  until  symptoms  common  to  all  forms  of 
burning  are  produced.  These  symptoms  are  more  or  less  aphonia, 
dyspnoea,  pain  on  breathing,  and  bronchitis  or  broncho-pneumonia  as 
a  later  state.  The  point  of  initial  lesion  is  charred,  forming  an  eschar, 
so  that  if  the  immediate  inflammation  resulting  from  the  burn  could 
be  controlled,  the  presence  of  the  eschar  would  re-excite  it.  If  life  is 
not  lost  from  suffocation,  or  pneumonia,  the  contraction  of  the  cicatrix 
after  the  sloughing  of  the  eschar  will  have  more  or  less  influence  on 
the  voice  or  respiration.    Notwithstanding  the  serious  character  of 
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burns  from  solid  bodies,  the  fact  that  the  body  must  be  small  is  a  cir- 
cumstance in  favor  of  the  recovery  of  the  patient. 

Scalds  or  burning  from  heated  fluids,  are  much  more  serious  than 
those  from  solid  bodies,  chiefly  because  the  immediate  lesion  is  more 
extensive,  and  the  tissues  are  affected  to  a  greater  depth.  The  acci- 
dent usually  occurs  to  children,  oftener  among  the  poorer  classes, 
from  the  attempts  to  drink  boiling  water  out  of  the  spouts  of  tea-ket- 
tles and  the  like.  In  the  case  of  adults,  the  pain  instantly  caused  by 
a  boiling  flnid  in  the  mouth,  would  prevent  its  being  admitted  to  the 
glottis,  as  it  would  be  thrown  out  at  once.  In  the  case  of  children,  the 
pain  in  the  mouth  causes  them  to  scream,  which  produces  an  involun- 
tary inspiratory  effort,  drawing  some  of  the  fluid,  at  least,  directly 
into  the  wind-pipe.  The  raucous  surfaces  are  at  once  intensely  con- 
gested and  swollen,  the  glottis  more  or  less  closed,  and  the  breathing 
instantly  becomes  greatly  embarrassed.  The  respiration  is  croupy 
and  labored,  and  inflammation  of  the  bronchia  or  lungs,  or  both  rapidly 
come  on.  Convulsions  and  vomiting  commonly  occur,  and  death  is  not 
long  delayed,  usually  coming  about  the  second  day,  sometimes  not 
until  the  fifth. 

Heated  air  or  flame,  produces  extensive  burning,  similar  to  a  scald. 
The  accident  is  oftener  met  with  in  women,  from  the  flame  extending 
upward  from  burning  clothing ;  it  also  occurs  to  firemen,  who  may 
become  surrounded  with  flame,  and  on  gasping  for  breath,  draw  in 
flame  or  heated  air,  which  is  drawn  directly  into  the  larynx.  The  tis- 
sues are  probably  not  affected  as  deeply  as  in  cases  of  scalds,  but  are 
so  to  an  eq  ual  or  greater  superficial  extent,  sometimes  extending  even 
to  the  lungs. 

Concentrated  acid  or  alkalies,  are  sometimes  swallowed  with  suicidal 
intent,  the  determination  of  the  individual  swallowing  it  overcoming 
the  natural  resistance  to  such  irritating  substances  passing  into  the 
gullet.  When  introduced  into  the  mouth  accidentally  there  is  spas- 
modic closure  of  the  pharynx,  shutting  off  the  entrance  of  the  oesopha- 
gus, and  causing  coughing.  The  commencement  of  a  cough  being  a 
quick  inspiration,  may  draw  a  few  drops  into  the  larynx.  The  symp- 
toms are  those  of  scalding  and  burning  combined,  the  tissues  being 
charred,  and  extensively  burned  superficially.  There  are  cases  in 
which  Sulphuric  acid  has  passed  directly  into  the  lungs,  and  produced 
very  speedy  death. 

From  the  brief  account  of  this  accident  given  above,  it  will  be  seen 
that  the  injuries  inflicted  on  the  tissues  are  not  in  any  sense  unique; 
they  derive  their  importance  from  the  functions  of  the  part.  The  loss 
of  voice,  when  recovery  is  secured,  may  be  of  any  degree,  from  slight 
hoarseness  to  complete  aphonia ;  the  impediment  to  breathing  any- 
thing from  slight  asthmatic  symptoms,  to  dangerous  dyspnoea  and 
frequent  attacks  of  suffocation. 

The  treatment  is  as  in  the  case  of  burns  elsewhere,  with  the  additional 
requirements  to  facilitate  breathing  while  recovery  from  the  imme- 
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diate  effects  of  the  burn  are  being  attempted.  This  is  to  be  secured 
by  early  tracheotomy,  performed  as  low  down  as  possible.  If  the  burn 
extends  below  the  opening  iu  the  trachea,  this  will  do  little  good, 
perhaps,  but  this  fact  can  scarcely  be  ascertained  until  an  opening  is 
made.  Urtica  urens.,  Canih.,ov  some  better  indicated  remedy,  accord- 
ing to  special  symptoms  must  be  given,  and  when  the  burnt  surfaces 
are  restored  to  something  like  their  normal  condition,  the  tracheal 
tube  is  removed. 

It  must  be  noted,  before  dismissing  the  subject,  that  the  mouth  and 
pharynx  are  always  more  or  less  injured,  and  the  oesophagus  may  suf- 
fer by  an  extension  of  the  inflammation  from  the  contiguous  air  pas- 
sages, or  from  contact  with  the  heated  material.  Also,  when  recovery 
is  secured,  the  glottis  often  loses  some  of  its  sensitiveness,  so  that 
food  or  drink  may  pass  into  the  larynx.  This  may  be  corrected  with 
Gelsem.,  but  great  watchfulness  of  the  patient,  if  too  young  to  appre- 
ciate and  guard  against  the  danger,  may  prevent  such  accidents. 

WOUNDS  OF  THE  LARYNX. 

These  injuries  have  been  partially  considered  already  under  cut- 
throat. The  dangers  are  death  from  suffocation  from  the  blood  flow- 
ing into  the  wind-pipe,  from  hsemorrhage,  and  from  paralysis  of  the 
glottis  from  nervous  injury.  The  accident  is  consequently  one  of 
great  peril,  and  must  demand  an  enlightened  view  of  the  case,  and  a 
knowledge  of  the  consequences  of  lesions  of  the  sensitive  air  passages. 
Paralysis  of  the  glottis,  or  vocal  cords,  while  sufficiently  important, 
may  not  be  the  most  serious  consequence.  The  well  known  tendency 
to  deformity  in  healing  of  wounds  of  cartilages  must  not  be  lost  sight 
of ;  there  is  also  a  possibility  of  necrosis,  of  these  bodies.  Sir  Chas. 
Bell  relates  the  case  of  a  man  who  "  had  cut  his  throat,  suffered  from 
repeated  attacks  of  frightful  dyspnoea,  accompanied  by  a  peculiar 
flapping  sound  in  the  top  of  the  wind-pipe,  for  which  no  rational 
explanation  could  be  afforded.  He  finally  died  in  a  fit  of  suffocation, 
when  it  was  ascertained  that  one  of  the  arytenoid  cartilages  had  been 
divided,  the  fragment  hanging  by  a  piece  of  mucous  membrane,  so  as 
to  vibrate  in  the  chink  of  the  glottis,  like  a  pea  in  a  cat  call."  (Gross 
Surg.  II,  395.)  Atrophy  of  different  parts  may  occur,  or  almost  any 
form  of  disorganization.  And  so  with  all  the  various  parts  entering 
into  the  composition  of  the  organs  of  speech,  the  gravity  of  the  symp- 
toms depends  upon  the  importance  of  the  injured  part  to  the  func- 
tion of  speech  or  respiration. 

Certain  remote  consequences  are  common  to  all  the  lesions,  more 
particularly  irritation  or  inflammation  of  the  lungs  and  bronchia, 
either  through  extension  of  inflammation  from  the  wound,  the  admis- 
sion of  foreign  material,  or  injuries  to  the  nerves.  Also,  probably 
from  nervous  injury  alone,  paresis  of  the  glottis,  impairing  sensibility, 
will  at  once  impair  speech  and  respiration,  and  favor  the  admission  of 
foreign  material  to  the  air  passages. 
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Haemorrhage,  as  an  immediate  consequence,  has  already  received 
attention,  and  need  not  detain  us  at  this  time. 

The  treatment  is  to  be  conducted  upon  certain  general  principles,  as 
laid  down  in  an  earlier  paragraph,  particular  attention  being  had  to 
keeping  the  severed  parts  in  apposition,  and  at  the  same  time  not 
crowded  together  so  closely  that  the  mucus  which  collects  in  the  air 
passages  may  not  find  a  ready  exit. 

FRACTURE  OF  THE  LAYRNS. 

Fractures  ofthelarynx  are  exceedingly  dangerous  and  fatal  accidents, 
perhaps  oftener  proving  fatal  than  any  other  form  of  accident  in  this 
region.  While  fracture  of  any  of  the  cartilages  is  a  grave  occurrence, 
statistics  show  that  recovery  is  almost  unknown  in  cases  in  which  the 
cricoid  is  involved,  either  alone  or  in  connection  with  others.  Mr. 
Durham  (loc.  cit.)  gives  a  table  of  fifty-two  cases  collected  by  M. 
Henoque,  with  ten  of  his  own  added,  in  which  this  fact  is  conclusively 
shown : 


CARTILAGES  FRACTURED. 

CASES. 

DEATHS. 

RECOVERIES. 

Thyroid, 

Cricoid, 

Thyroid  and  os  Hyoides, 

"           "    Cricoid, 

"        Cricoid  and  Os  Hyoides, 

"        Cricoid  and  Trachea, 
Cricoid  and  Trachen, 

"       Trachea  and  os  Hyoides, 
i' Fractures  of  Larynx," 

24 
11 
4 
9 
2 
2 
2 

1 

1 

18 
11 
2 
9 
2 
2 
2 
1 
3 

6 

2 

4 

62 

50 

12 

The  cause  of  such  fractures  is  usually  the  application  of  some 
squeezing  or  compressing  force  to  the  larynx,  as  with  the  hand,  or  in 
hanging,  particularly  in  those  past  middle  life,  or  who  from  other 
causes,  in  early  life,  have  osseous  changes  in  the  cartilages.  The 
violence  of  the  symptoms  depends  upon  the  degree  of  displacement  of 
the  fragments ;  in  cases  in  which  there  is  no  displacement,  the  symp- 
toms are  insignificant,  and  indeed  the  true  nature  of  the  accident 
may  never  be  suspected.  When  there  has  been  displacement,  the 
symptoms  come  on  at  once,  and  are  quite  violent  from  the  commence- 
ment. 

Pain  and  suffocation  are  the  most  frequent.  The  former  may  be 
continuous,  or  only  felt  when  swallowing  or  speaking,  or  making 
some  unusual  effort  to  breathe.  It  is  not  violent,  more  of  an  aching 
than  a  positive  pain,  excepting  when  the  fragments  are  sharp  pointed, 
and  irritate  the  sensitive  mucous  surfaces. 

Suffocation  is  due  either  to  the  flow  of  blood  into  the  air  passages, 
to  the  swelling  of  the  mucous  lining,  or  to  both  combined.  If  seen 
early  there  will  be  a  noticeable  change  in  form  in  the  neck,  particu- 
larly when  the  compression  has  been  made  laterally,  in  which  case 
the  pomum  adami  will  be  more  prominent.  Manipulation  will  reveal 
undue  mobility   in  the  parts,  and  usually  crepitation  will  be  readily 
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detected.  Later  the  Deck  will  be  found  swollen,  either  with  ecchy- 
mosis  from  effusion  of  blood,  emphysema  from  a  laceration  of  the 
lining  membrane,  or  the  usual  serous  swelling  accompanying  fractures 
in  general.  There  will  be  cough,  causing  much  pain,  lowering  of  the 
temperature,  and  small  pulse.  In  some  cases  these  latter  symptoms 
come  on  suddenly,  late  in  the  case,  and  are  supposed  to  be  due  to  a 
sudden  displacement  of  some  fractured  cartilage.  The  treatment  pre- 
sents few  indications,  but  they  are  exceedingly  difficult  to  fulfil.  The 
first,  of  course,  is  the  reposition  of  such  portions  as  are  displaced. 
This  is  usually  easily  performed,  providing  the  case  is  seen  sufficiently 
early.  Next  is  retention  of  the  displaced  portions.  From  the  func- 
tion of  the  part,  and  its  constant  motion,  even  if  slight,  this  indica- 
tion is  very  difficult  to  fulfill.  Strips  of  adhesive  plaster  may  be  used, 
but  they  must  be  closely  watched,  as  the  subsidence  or  increase  of 
the  swelling  constantly  renders  the  dressings  either  too  tight  or  too 
loose.    Quietness,  of  the  individual  as  well  as  the  part,  are  essential. 

Subjective  symptoms  must  be  met  as  they  arise.  It  is  impossible  to 
notice  them  systematically  in  a  brief  essay  like  the  present,  but  a  fair 
knowledge  of  the  materia  medica  will  enable  the  average  practitioner 
to  meet  ail  the  necessities  of  the  case.  As  a  matter  of  fact  when  dis- 
placement occurs,  it  will  matter  little  what  is  done,  the  result  will  be 
disastrous,  in  all  probability,  but  duty  to  our  patient,  and  the  knowl- 
edge that  an  occasional  case  recovers,  will  give  courage  to  continue 
treatment  to  the  last.  Perhaps  Aeon.,  will  be  the  most  useful  remedy, 
unless  there  is  much  ecchymosis,  when  Arnica  should  be  preferred. 

Tracheotomy  must  be  employed  when  the  respiration  is  much  em- 
barrassed, but  should  be  delayed  until  it  is  evident  that  life  cannot 
be  preserved  without  it. 

CONCUSSION    OF  THE  LARYNX. 

Blows  upon  the  windpipe,  not  of  sufficient  violence  to  induce  frac- 
ture, occasionally  produces  violent  and  even  fatal  symptoms,  of  great 
urgency  and  demanding  prompt  treatment.  It  has  never  been  my 
fortune  to  see  a  case  of  this  character,  but  from  the  descriptions  I 
have  read,  and  the  account  of  cases  related  to  me,  I  am  of  the  opinion 
that  the  symptoms  may  be  relieved  easier  than  is  generally  supposed. 
The  symptoms  produced  are  not  so  much  due  to  contusion  as  to  shock 
and  spasmodic  closure  of  the  glottis. 

The  symptoms  are  pain  of  a  contractive  character,  in  the  throat, 
fauces,  and  extending  up  the  neck  to  the  ears ;  a  gasping  for  breath, 
with  feeling  of  suffocation.  These  symptoms  may  be  constant  or 
intermitting,  but  in  fatal  cases  the  intermissions  gradually  become 
shorter,  and  the  suffocation  correspondingly  prolonged.  The  face 
has  a  startled  expression,  somewhat  swollen,  and  dark,  and  the  eyes 
protrude.  The  symptoms  finally  assume  the  type  of  apncea,  and 
death  closes  the  scene. 

The  treatment,  as  universally  given  in  works  of  surgery,  is  to  per- 
form tracheotomy  at  once  "  if  life  is  still  present."    This  I  should  pre- 
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fer  to  reserve  for  a  last  resort,  and  treat  the  case  as  one  of  reflex 
nervous  irritation,  as  in  the  case  of  chloroform  narcosis,  or  apnoea. 
Inhalations  of  amyl  nitrite  drawing  the  tongue  forcibly  forward,  or 
passing  the  finger  down  to  the  glottis  should  each  be  attempted,  in 
cases  in  which  life  seems  to  be  extinct.  When  seen  during  the  earlier 
stages,  before  complete  suspension  of  respiration,  it  would  seem  that 
"  moral  treatment "  would  have  a  good  effect.  Thus  much  of  the 
distress,  I  am  informed,  seems  to  be  due  to  frantic  efforts  at  respira- 
tion, which  have  the  direct  effect  to  increase  the  spasmodic  contrac- 
tion. Impressing  this  fact  on  the  patient's  mind,  and  counselling 
him  to  breathe  slowly,  and  not  lose  his  self-control,  should  have  the 
effect  to  lessen  the  violence  of  the  spasms.  Arnica,  either  adminis- 
tered by  olfaction,  or  dropped  upon  the  tongue  should  aid  reaction. 
All  these  measures  failing,  and  the  glottis  becoming  firmly  closed,, 
tracheotomy  must  at  once  be  performed. 

FRACTURE  OF  THE  OS  HYOIDE3. 

The  hyoid  bone  is  occasionally  fractured  usually  by  direct  force, 
although  some  instances  are  recorded  of  fracture  from  muscular  action. 
Dr.  Gibbs,  of  London  has  written  a  monograph  on  the  subject,  in 
which  he  gives  the  history  of  thirteen  cases,  of  this  number  two  died. 
The  presumption  is  that  the  accident  is  quite  infrequent. 

The  point  of  fracture  is  usually  at  or  near  the  junction  of  the  cor- 
nua ;  in  one  case  only,  mentioned  by  Gibbs  did  it  occur  in  the  body. 
A  case  is  reported  in  the  Medical  and  Surgical  -Hist,  of  the  War  (Part  I, 
Surgical  Volume  p.  400),  in  which  the  body  of  a  criminal  who  had  been 
executed  by  hanging  was  examined,  and  the  only  lesion  discoverable 
was  a  multiple  fracture  of  this  bone.  There  were  six  fractures,  three 
on  each  side,  in  the  cornua  and  processes,  but  none,  I  believe,  in  the 
body. 

As  a  rule  there  is  much  displacement,  the  position  of  the  bone  with 
referance  to  the  base  of  the  tongue  and  the  air  passages  making  the 
symptoms  somewhat  peculiar  and  usually  unmistakable,  one  case  is. 
mentioned  by  Durham,  however,  m  which  the  accident  was  not 
detected  until  after  death,  although  the  symptoms  were  quite  severe. 

The  symptoms  are  pain,  more  or  less  constant,  but  particularly  on 
attempting  to  turn  the  head,  swallow,  or  talk.  Suffocation,  particu- 
larly on  protruding  the  tongue,  is  a  quite  constant  symptom,  on  look- 
ing into  the  mouth,  the  parts  will  be  seen  swollen  and  ecchymosed, 
and  if  the  fragments  have  perforated  the  mucous  membrane  the  point 
may  be  seen;  the  haemorrhage  may  be  considerable.  Manipula- 
tion externally  will  usually  detect  crepitus  readily. 

The  treatment  must  include  perfect  rest,  not  only  of  the  part,  but  the 
body.  Reduction  is  quite  readily  effected  by  placing  one  finger  in  the 
mouth,  and  manipulating  the  parts  externally  with  the  other  hand. 
No  dressing  can  be  applied  to  keep  the  parts  in  position,  and  as  swal- 
lowing, speaking,  or  even  respiration  has  a  tendency  to  displace  the 
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fragments,  the  utmost  caution  must  be  exercised  to  avoid  any  unnec- 
essary disturbance  of  the  parts.  If  it  is  particularly  painful  or  difficult 
to  swallow,  an  oesophageal  tube  had  better  be  used  to  convey  food  to 
the  stomach.  Should  dyspnoea  become  alarming,  tracheotomy  must 
be  performed. 

DISLOCATION  OF  THE  OS  HYOIDES. 

Dislocation  of  the  hyoid  is  even  more  rare  than  fracture.  Gibbs  [op, 
cit.)  refers  to  five  cases  in  his  own  knowledge,  and  others  are  found 
scattered  through  medical  works,  most  of  which,  however,  are  not 
clearly  made  out.  Durham  quotes  the  following  case  from  Gibbs 
work,  which  will  serve  the  purpose  of  illustrating  the  condition  as 
well  as  a  detailed  description.  "The  patient,  a  man  aged  forty-five, 
felt  a  sudden  click  in  the  left  side  of  the  neck,  which  produced  a 
sensation  as  if  something  were  sticking  in  his  throat.  On  examina- 
tion, this  appeared  to  me  to  depend  upon  a  displacement  of  the  left 
horn  of  the  hyoid  bone,  and  was  generally  reduced  by  throwing  the 
head  backwards,  towards  the  right  side,  so  as  to  stretch  the  muscles  of 
the  neck,  and  then  suddenly  depressing  the  lower  jaw,  and  so  putting 
the  depressors  of  the  hyoid  bone  into  operation.  He  died  some  years 
after  of  pulmonary  consumption.  On  examining  his  throat  after 
death,  I  found  a  sort  of  pouch,  which  answered  the  purpose  of 
synovial  capsule  embracing  the  horns  of  the  left  thyro-hyoid  articula- 
tion. It  was  filled  with  a  clear  fluid,  had  a  comparatively  large  round 
sessamoid  bone  developed  in  its  outer  wall,  and  permitted  an  extra- 
ordinary amount  of  motion.  This  was  the  fourth  case  of  the  kind  that 
had  come  under  the  notice  of  Gibb.  All  the  patients  were  males.  He 
subsequently  met  with  a  fifth  case,  in  which  the  patient  was  a  female. 

Other  cases  are  noted  in  the  books,  but  as  they  are  rarely  if  ever 
described  as  the  result  of  accident,  being  chiefly  due  to  constitutional 
peculiarities,  it  will  not  serve  any  useful  purpose  to  refer  to  them  at 
greater  length.  The  method  of  reduction  will  in  any  case  be  as  noted 
above,  and  the  treatment  does  not  present  any  peculiar  features. 

WOUNDS  OF  THE  (ESOPHAGUS. 

Wounds  of  the  oesophagus  are  rare,  and  can  seldom  be  produced  from 
accident  without  injury  to  near  parts.  Gun-shot  wounds  have  been 
met  with,  and  some  few  cases  of  stabs.  Apart  from  associated  injury 
to  other  parts,  these  lesions  are  not  of  particular  interest,  being 
treated  as  similar  wounds  elsewhere.  The  accident  is  readily  recog- 
nized, when  the  wound  is  of  any  size,  by  the  appearance  of  food  or 
drink  in  the  wound,  if  no  lesion  of  the  air  passages  is  discovered. 
Injuries  of  the  larynx  or  trachea  that  induce  paralysis  of  the  glottis, 
are  frequently  found  to  permit  food  or  fluids  to  pass  the  epiglottis, 
and  appear  at  the  wound  in  the  neck ;  due  caution  must  therefore  be 
exerted  to  avoid  mistaking  the  nature  of  the  accident.  As  regards 
the  wound  in  the  oesophagus,  without  any  reference  to  other  injured 
parts,  there  need  be  no  great  concern.    The  chief  danger  is  in  stric- 
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ture  from  cicatricial  contraction,  or  the  extension  of  inflammatory 
action  to  parts  related  by  continuity  of  structure.  Ordinary  care 
should  avoid  the  last  of  these,  and  electrolysis  would  seem  to  furnish 
an  efficient  remedy  for  the  former. 

Other  paragraphs  of  this  chapter,  as  well  as  that  preceding,  refer 
to  lesions  of  this  tube  conjointly  with  other  structures,  and  we  can 
therefore  dismiss  the  topic  with  this  brief  reference. 


XXI.    INJURIES    OF    THE    SPINE. 

Injuries  of  the  spine  are  of  interest,  from  the  function  of  the  cord 
enclosed  therein,  and  the  importance  of  the  column  to  locomotion. 
A  moments  consideration  of  the  various  uses  of  this  important  part, 
some  of  them  apparently  antagonistic,  will  clearly  show  that  serious 
injury  must  at  all  times  be  a  matter  demanding  the  solicitous  care  of 
the  surgeon.  It  supports  the  head  and  superior  parts  of  the  body, 
resting  upon  the  comparatively  firm  base  of  the  pelvis.  It  gives  at 
the  same  time  flexibility  to  the  trunk.  It  affords  attachment  and 
support  to  the  ribs.  Above  all,  it  contains  in  its  center  the  all-im- 
portant medulla  spinalis.  With  such  important  functions  we  would 
look  for  some  unusual  protection  from  injury,  and  are  not  disap- 
pointed. The  first  consideration  would  be  protection  of  the  cord  from 
injury.  This  is  secured  both  by  location,  and  disposition  of  the  spinal 
meninges.  The  vertebrsel canal,  in  which  the  cord  is  contained,  is  situ- 
ated nearly  in  the  center  of  the  column,  the  diameter  of  the  bodies  of 
the  vertebrae  little,  if  any,  exceeding  that  of  the  lamellae  and  spinous 
processes.  In  cases  of  extreme  flexion,  therefore,  the  cord  is  in  that 
portion  of  the  column  that  is  least  affected  by  motion.  It  is  further 
protected  from  the  fact  that  the  cord  does  not  fill  the  canal,  being 
much  smaller  in  calibre,  and  the  dura  mater  is  not  attached  to  the 
walls  of  the  canal  as  is  the  case  in  the  skull,  At  the  foramina  for 
the  passage  of  the  spinal  nerves  processes  are  thrown  off,  which  while 
investing  the  roots  of  the  nerves,  at  the  same  time  serve  as  suspen- 
sory ligaments  to  the  cord  itself.  The  arachnoid  spaces  are  also  filled 
with  an  abundant  supply  of  cerebro-spinal  fluid,  a  fact  which  ma- 
terially protects  from  jars.  The  cord  may  be  said,  therefore,  to  float 
in  a  water  packing,  and  suspended  by  the  processes  of  the  dura  mater 
at  the  foramina. 

The  column  is  protected  from  fracture  by  a  provision  in  obedience  to 
a  well  known  law  of  physics,  touched  upon  when  speaking  of  cranial 
fractures,  viz. :  that  fracture,  in  case  of  extreme  flexion  occurs  at  the 
point  of  extension,  in  preferance  to  the  point  of  compression.  Should 
the  flexion  be  posteriorly,  the  point  of  extension  would  be  on  the 
anterior  face  of  the  bodies  of  the  vertebrae,  which  are  not  fixed,  but 
yield  considerably,  through  the  medium  of  tne  intervertebral  carti- 
lages, which  will  give  way  before  the  bone  itself  yields.  With  the 
flexion  in  the  opposite  direction,  or  laterally,  the  freedom  of  motion 
in  the  articulations  between  the  transverse  processes,  and  extreme  elas- 
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ticity  of  the  ligaments,  effectually  protects  the  parts  from  injury. 
Joined  to  these  elements  of  safety,  we  cannot  fail  to  observe  the 
number,  size  and  strength  of  the  muscles  of  the  spine,  filling  the  deep 
depression  caused  by  the  mode  of  attachment  of  the  ribs,  as  well  as 
the  strength  and  density  of  the  fascia.  From  this  brief  resume  of  the 
construction  of  the  spinal  column,  it  will  be  at  once  apparent  that  the 
protections  from  injury,  by  the  exertion  of  any  usual  force,  are  ample 
and  fracture  must  be,  to  a  large  degree  at  least,  from  direct  causes. 

The  weakest  regions  in  the  spine,  according  to  this  process  of 
reasoning,  are  those  in  which  there  is  the  least  mobility,  or  mobility 
confined  to  or  greater  in  one  direction.  Thus  the  sacro- lumbar, 
lumbo-dorsal,  and  the  atlo-axial  articulations.  "  It  thence  appears" 
says  Mr.  Shaw  (Holmes,  Syst.  Surg.  II,  p.  357)  that  the  portions 
most  prone  to  injury  are  those  situated  where  a  flexible  joins  on  to  a 
comparatively  inflexible  division,  and  it  might  be  expected  that  such 
should  be  the  case.  A  force  directed  upon  a  pliant  part  of  the  column 
will  cause  it  to  bend,  but  on  reaching  a  more  rigid  part,  it  will  fail  to 
do  so ;  instead,  therefore,  of  meeting  with  a  gradually  yielding,  it 
will  encounter  a  dead  resistance ;  the  force  will  be  concentrated  in 
place  of  divided,  and  it  will  overcome  the  strength  of  the  material. 
Sir  C.  Bell  illustrated  the  point  by  the  breaking  of  a  fishing  rod.  If 
the  trout  fisher  in  casting  a  long  line  snaps  his  rod  in  twain,  the 
fracture  will  take  place,  not  in  the  centre  of  one  of  the  pieces,  but 
near  a  joint,  that  is,  at  a  part  analogous  to  where  the  spine  is  most 
liable  to  be  broken." 

In  considering  the  accident  to  which  the  spine  is  liable,  I  shall  first 
take  lesions  of  the  bony  structure,  and  finally  those  of  the  cord.  The 
subject  will  therefore  be,  sprains,  fracture,  dislocation  of  the  spine 
with  contusion,  puncture,  division  and  concussion  of  the  cord. 

STRAINS  AND  STRAINS. 

It  is  utterly  impossible  to  establish,  with  any  degree  of  certainty,  a 
differential  diagnosis  between  strain  and  sprain  ;  whether  the  condi- 
tion is  a  subluxation,  or  a  purely  muscular  lesion,  will  always  be  a 
matter  of  more  or  less  doubt ;  not  so  much,  however,  from  the  simil- 
arity of  the  symptoms,  as  from  the  fact  that  the  conditions  usually 
co-exist.  Every  case  of  sprain  will  have  some  symptoms  of  strain 
because  there  are  the  conditions  of  strain ;  the  reverse,  however,  does 
not  necessarily  hold  good.  As  a  matter  of  fact,  concussion  will  of  tener 
present  a  preponderance  of  the  conditions  of  strain,  while  extreme 
and  unlooked  for  flexion  will  give  those  of  sprain  ;  when  the  concus- 
sion is  severe  enough  to  cause  symptoms  of  sufficient  importance  to 
demand  medical  aid,  flexion  also  occurs,  as  will  be  shown  later,  and 
the  etiology  is  correspondingly  valueless.  For  this  reason  I  shall  speak 
of  the  conditions  as  identical,  and  include  them  both  in  the  word 
sprain. 

The  causes  of  sprain  are  various,  and  the  symptoms  vary  much  with 
the  region  principally  affected,  and  the  degree  of  force  applied.    It 


INJURIES  OF  THE  SPINE.  333 

will  be  convenient,  therefore,  to  divide  the  subject  into  sprains  of  the 
neck,  and  the  lumbar  spine,  the  dorsal  region  being  practically  exempt 
from  such  accidents. 

(a.)  Cervical  spine. — The  causes  of  sprain  in  this  region,  are  usually- 
sudden,  unlooked  for,  or  extreme  flexion,  or  a  severe  jar.  Under 
either  circumstances  the  effects  are  the  same.  For  instance :  A  man 
falls  on  the  back,  the  neck  striking  on  a  curb-stone,  stick  of  wood,  or 
a  stone.  The  momentum  of  falling  being  suddenly  arrested  by  such 
an  object  as  that  referred  to,  the  head  and  that  portion  of  the  spine 
above  the  point  of  contact,  continue  on,  in  the  same  direction,  and 
with  the  same  force  and  velocity,  until  arrested  by  the  action  of  the 
muscles,  involuntarily  made  tense,  or  by  the  head  reaching  the  ground. 
The  result  is  a  sprain  at  the  point  first  struck,  caused  by  the  concus- 
sion, the  jar  and  the  sudden  forced  flexion. 

The  symptoms  of  such  an  accident  may  simulate  those  of  fracture  or 
dislocation,  but  the  matter  can  be  readily  determined,  in  most 
instances,  particularly  when  the  case  is  seen  very  soon  after  the  acci- 
dent, from  the  diffused  character  of  the  pain,  and  the  absence  of  any 
irregularity  of  the  spinal  processes.  The  symptoms,  again,  vary  some- 
what with  reference  to  the  extent  of  the  lesion,  e.  g.,  whether  extend- 
ing to  the  cord  or  not.  At  this  time  we  are  more  particularly  con- 
cerned with  the  conditions  external  to  the  spinal  canal,  which  last 
will  be  reserved  for  a  later  paragraph.  The  most  prominent  symptoms 
are  pain,  immobility,  and  swelling.  In  the  majority  of  instances  the 
pain  will  be  quite  insignificant  while  the  parts  are  at  rest,  but  become 
very  acute  upon  any  attempt  of  motion.  It  may  in  the  earliest  stages 
be  localized,  but  very  soon  becomes  diffused,  and  extends  along  the 
muscles  into  the  head,  chest,  and  arm.  In  severe  cases  the  patient 
will  lie  in  the  position  that  gives  the  most  relief  from  pain,  will  be 
very  averse  to  motion  or  any  attempt  thereto,  and  when  necessary  to 
change  position  will  either  do  so  by  aiding  the  motion  of  the  head  with 
the  hands,  have  it  done  by  a  bystander,  or  accomplish  it  very  slowly 
and  with  complaint  of  suffering.  Convalescence  can  be  recognized 
by  the  greater  freedom  of  motion. 

Immobility  of  the  neck  is  due  to  various  causes ;  partly  voluntarily, 
from  the  pain  the  least  attempt  at  motion  produces,  and  partly  invol- 
untary from  the  swelling  of  the  parts,  and  the  spasmodic  tension  of 
the  muscles.  Immobility  being  one  of  the  chief  diagnostic  features  of 
dislocation,  it  is  essential  that  care  be  had  to  differentiate  from  sprain 
at  this  time  it  will  be  sufficient  to  observe  that  in  dislocation,  at  least 
to  a  sufficient  extent  to  produce  the  characteristic  immobility,  there 
will  be  more  or  less  indication  of  spinal  lesion,  particularly  paralytic 
symptoms. 

Swelling  is  due  to  effusion,  either  serous  or  sanguineous,  as  occurs  in 
the  case  of  all  contusions ;  when  of  blood  the  ecchymosis  will  be  con- 
siderable and  at  once  settle  the  question.  If  the  blood  remains  fluid, 
and  is  poured  out  in  considerable  quantities,  there  is  always  danger 
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that  some  of  it  may  find  its  way  into  the  spinal  canal,  or  becoming 
disorganized  induce  pyaemia.  In  the  large  majority  of  cases  the  swell- 
ing will  be  quite  small ;  when  the  reverse  greater  care  must  be  had  in 
the  examination,  there  being  a  reasonable  presumption  of  graver 
lesion.  -»■ 

In  rare  cases  there  may  be  delirium,  paraplegia,  some  paralytic  con- 
ditions in  some  of  the  viscera,  priapism,  or  convulsions,  many  of 
which,  if  not  all,  are  producable  by  shock  or  concussion.  While  such 
symptoms  are  usually  considered  evidences  of  lesions  of  the  cord,  they 
may  likewise  be  purely  functional,  and  of  a  temporary  character. 
With  considerable  effusion  and  swelling,  it  is  often  the  case  that  one 
or  more  of  the  spinal  roots  are  compressed,  or  they  may  have  been 
squeezed  at  the  time  the  neck  was  flexed.  Such  symptoms  will,  how- 
ever, usually  be  onesided,  and  in  the  absence  of  any  evidence  of 
brain  lesion,  may  be  readily  interpreted.  Nevertheless  there  are 
exceptional  instances,  to  which  the  surgeon  must  call  to  his  aid  his 
own  common  sense  and  powers  of  discrimination,  which  cannot  be 
described  with  pen  and  ink. 

The  pathology  does  not  differ  from  that  of  sprains  in  general,  at 
least  in  any  essential  particular,  excepting  the  liability  of  the  roots 
of  the  nerves  to  injury  as  they  pass  out  of  the  foramina.  The  mus- 
cles and  ligaments  are  more  or  less  lacerated,  occasionally  but  a  fibre 
or  two,  and  again  to  some  extent  parts  on  the  side  of  compression  are 
contused ;  the  venous  sinuses  are  occasionally  found  ruptured,  from 
being  caught  between  the  vertebrae,  and  as  they  are  unprovided  with 
valves  the  haemorrhage  is  usually  very  profuse.  In  some  instances, 
in  which  the  exhibition  of  force  has  been  extreme,  there  has  been 
found  evidences  of  partial  dislocation,  the  parts  slipping  back  into 
their  position  again,  with  slight  fracture  of  the  articulating  surfaces. 

The  treatment  depends  upon  the  violence  of  the  symptoms,  and  the 
extent  of  injury  sustained  by  the  parts.  In  ordinary  cases,  those  in 
which  the  sufferer  is  not  confined  to  his  bed  or  house,  Bhus,  in  any 
attenuation,  given  at  intervals  of  an  hour,  will  ordinarily  produce 
perfect  resolution  in  a  day  or  two.  In  cases  in  which  there  is  good 
reason  to  believe  that  there  has  been  a  slight  dislocation,  Buta  g.,  has 
always  done  me  good  service.  Much  ecchymosis  would  call  for 
Arnica;  when  the  blood  is  fluid,  however,  forming  a  fluctuating  swell- 
ing, HammameUs,  will  have  curative  effects.  Paraplegic  symptoms, 
if  due  to  shock,  will  be  benefitted  and  often  relieved  by  Faradaism  of 
the  affected  parts.  When  shock  alone  seems  to  be  the  cause,  Arnica 
will  rarely  fail  to  afford  relief.  So  also  when  there  is  much  ecchymo- 
sis, followed  by  more  or  less  paralysis,  there  is  a  fair  reason  to  sup- 
pose effusion  into  the  vertebraal  canal,  and  Arnica  again  will  be  the 
appropriate  remedy. 

In  cases  of  greater  severity,  in  which  motion  is  excessively  painful, 
and  the  constitutional  symptoms  severe,  it  will  be  necessary  to  have 
the  head  well  supported  by  pillows,  or  even  bags  of  sand,  as  long  as 
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this  sensitiveness  continues;  after  this  period,  when  motion  can 
again  be  tolerated  to  some  extent,  caution  must  be  exercised  to  avoid 
the  continuance  of  this  immobility,  fearing  future  stiffness  of  the 
neck,  and  also  to  avoid  too  much  or  too  violent  motion,  which  might 
renew  the  active  symptoms,  or  even  establish  inflammatory  action. 

(6.)  Lumbar  Spine. — Probably  more  sprains  occur  in  this  region  of 
the  spine  than  any  other.  The  reason  for  this  is  thought  to  be  the 
greater  weight  it  is  called  upon  to  sustain,  both  in  state  of  rest,  and 
when  the  individual  is  engaged  in  any  of  the  ordinary  avocations  of 
life ;  the  position  being  between  the  fixed  pelvis  below,  and  the  com- 
paratively fixed  dorsal  spine  above,  and  its  greater  exposure  to  acci- 
dent from  position  and  function. 

The  causes  are  similar  to  those  observed  in  the  case  of  the  cervical 
spine,  but  in  the  majority  of  cases  is  a  wrench  or  twist  from  attempts  to 
save  oneself  from  a  fall  or  misstep.  When  occurring  from  a  fall  or  jar, 
as  has  occurred  in  falls  from  a  height  on  the  nates,  sudden  arrest  of  mo- 
mentum by  the  nates  striking  the  ground,  causes  a  very  great  weight, 
that  of  the  thorax  and  head  multiplied  by  the  velocity  of  the  fall,  to 
fall  upon  this  extremely  flexible  portion  of  the  column.  Indeed  there 
are  many  cases  on  record  in  which  both  the  neck  and  loins  havo 
equally  suffered  from  such  an  accident.  Accidents  from  machinery, 
such  as  being  thrown  over  a  shaft  by  belting,  have  caused  many  of 
the  worst  sprains ;  attempts  to  lift  or  carry  heavy  weights  are  also 
responsible  for  many  accidents. 

The  symptoms  vary  greatly,  as  in  the  case  of  cervical  sprains,  but 
on  the  whole  are  more  local  in  character,  with  less  danger  of  lesions 
of  the  cord,  and  other  nervous  injuries,  than  obtains  in  other  regions 
of  the  spine.  The  proximity  of  the  kidneys,  rectum  and  other  ab- 
dominal and  pelvic  organs,  predisposes  to  a  group  of  symptoms 
peculiar  to  this  region,  and  opens  questions  of  deep  interest  to  the 
medical  jurist,  which  will  be  briefly  discussed  later.  As  far  as  pain, 
swelling  and  immobility  are  concerned,  the  symptoms  are  of  similar 
character,  and  proceed  from  the  same  causes  as  when  the  neck  is 
sprained.  They  may  assume  greater  prominence,  however,  from  the 
greater  impediment  to  bodily  movement.  At  times  the  pain  and  im- 
mobility will  be  so  great,  that  suspicion  of  fracture  or  dislocation  will 
be  entertained.  The  fact  that  the  pain  extends  through  all  the  lum- 
bar region  on  tactile  examination  or  movement,  and  that  the  spinous 
processes  can  be  traced  in  a  direct  line,  will  at  once  settle  the  ques- 
tion. Examination  for  purposes  of  differentiation  will  be  very  unsatis- 
factory unless  made  early  before  there  has  been  time  for  much  swell- 
ing. The  pain  in  fracture,  however,  is  localized,  and  attempts  at 
motion,  while  causing  some  diffusion  of  the  pain,  will  not  remove  or 
lessen  that  at  the  point  of  fracture ;  furthermore,  the  patient  will 
feel  a  grating  or  slipping  in  the  region,  unless  there  should  be  impac- 
tion, which  never  occurs,  or  very  rarely. 

The  treatment  according  to  the  prevailing  authorities,  contemplates 
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six  or  eight  weeks  in  effecting  a  cure,  even  in  the  most  favorable 
cases.  My  experience,  whilst  not  large,  has  been  respectable,  teaches 
me  that  in  nine  out  of  ten  cases,  it  need  not  consume  as  many  days. 
Rhus  is  the  most  prominently  indicated  remedy,  and  has  rarely,  if 
«ver,  failed  me,  unless  there  was  much  ecchvmosis,  when  Am.,  took 
the  lead.  Rest  is  an  important  aid,  but  it  is  perfectly  competent  to 
cure  quite  severe  cases  while  the  patient  is  moving  about  with  the  aid 
of  a  stick,  attending  to  the  ordinary  affairs  of  life. 

Some  of  the  more  frequent  concomitants  and  sequelae  of  sprains  of 
the  spine,  particularly  as  they  involve  the  spinal  cord,  remain  to  be 
considered ;  while  our  knowledge  of  these  conditions  is  necessarily 
limited,  any  attempt  at  a  systematic  study  of  this  common  lesion* 
would  be  incomplete  without  reference  at  least,  to  some  of  those 
more  constant. 

(a.)  Hcematuria,  or  bloody  urine,  is  one  of  the  more  frequent  con- 
comitants of  lumbar  sprain.  The  situation  of  the  kidneys  with  refer- 
ence to  the  spine,  and  their  somewhat  fixed  position,  predisposes  them 
to  injury  when  the  flexure  of  the  spine  has  been  extreme.  That  the 
blood  so  often  observed  in  the  urine  is  from  a  laceration  of  the  kidney 
has  been  shown  by  the  few  autopsies  that  have  been  made ;  also  that 
the  laceration  is  in  the  pelvis  of  the  organ.  The  amount  of  blood 
varies  from  a  few  drops  sufficient  to  color  the  urine,  to  a  positive 
haemorrhage,  which  may  and  has  been  so  profuse  as  to  endanger  life. 
In  many  instances  it  will  cease  in  a  day  or  two,  and  be  reproduced  a 
number  of  times,  but  in  no  well  authenticated  cases  has  the  accident 
resulted  in  permanent  disease  of  the  kidney  when  no  disorganization 
•or  predisposition  thereto  existed  prior  to  the  accident.  In  several 
instances,  as  appears  in  the  various  works  on  medical  jurisprudence, 
suit  has  been  brought  against  railway  companies  for  damages  result- 
ing from  accidents,  when  it  was  claimed  that  Bright's  disease  had 
been  caused  by  the  accident.  In  every  instance,  so  far  as  my  knowl- 
edge goes,  it  has  been  conclusively  shown  that  the  disease  either 
existed  prior  to  the  accident,  or  what  was  supposed  to  be  such  a  con- 
dition disappeared  after  a  time,  showing  a  purely  traumatic  condition. 
In  several  instances,  however,  juries  have  given  plaintiff  damages, 
when  all  the  medical  testimony  was  in  favor  of  the  defendant,  proba- 
bly from  a  well-known  hostility  to  large  corporations  prevailing 
among  the  class  from  among  whom  juries  are  usually  drawn. 

The  treatment  of  hematuria  is  not  at  all  times  easily  determined,  so 
much  depending  upon  the  extent  of  the  lesion  in  the  kidney.  Although 
it  will  be  reached  again,  when  1  come  to  speak  of  Injuries  to  the  Pelvis, 
it  may  be  noted  here,  that  very  frequently  after  a  few  discharges  of 
blood  from  the  urethra,  there  will  be  a  suppression  of  urine,  the  cause 
for  which  may  cause  embarrassment  unless  prepared  for  it.  On 
introducing  a  catheter  it  will  be  found  that  no  urine  fiott  s  upon  with- 
drawing it  the  fenestra  will  be  found  filled  with  coagulated  blood. 
The  difficulty  is  now  seen  to  be  the  lodgment  of  a  clot  of  blood  in  the 
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neck  of  the  bladder.  This  must  be  broken  up  with  a  catheter  or 
sound  ;  if  the  urine  still  flows  with  difficulty,  injections  of  warm  water 
may  be  practiced,  through  a  double  catheter  like  that  exhibited  in  the 


No.    3i.      Double  Catheter. 

ace  >mpanying  cut.  The  double  catheter  is  to  be  preferred  to  the 
ordinary  form,  inasmuch  as  the  necessity  for  withdrawing  and 
re-introducing  the  instrument  is  avoided.  The  urine  will  sometimes 
flow  in  a  steady  stream,  with  considerable  force,  when  suddenly  there 
will  be  a  distinct  shock  felt  by  the  hand  holding  the  instrument,  and 
the  flow  will  be  at  once  arrested.  This  is  caused  by  a  clot  of  blood 
falling  into  the  fenestra  of  the  catheter.  Do  not  withdraw  the  instru- 
ment, if  possible  ;  it  can  usually  be  cleaned  by  applying  suction  with 
a  syringe.  There  are  cases  noted,  in  which  death  has  occurred,  when 
the  whole  cavity  of  the  bladder,  greatly  distended,  has  been  found  filled 
with  coagulated  blood,  and  the  pelvis  of  the  kidneys  likewise  engorged. 

Arnica,  or  Hamamelis  are  the  remedies  most  frequently  called  for  in 
haematuria,  the  differential  indications  not  being  very  exact  or  readily 
made  out.  As  a  rule  it  may  be  said  that  Arnica  is  indicated  the 
greater  the  shock.  When  constitutional  symptoms  are  absent  or 
insignificant,  Ham.  would  more  properly  be  the  remedy. 

(&.)  Haemorrhage  into  the  canal  is  an  occasional  concomitant  of 
sprains,  and  one  of  an  exceedingly  grave  character.  Up  to  the  present 
time  it  has  been  found  almost  impossible  to  determine  with  any  degree 
of  certainty  the  existence  of  this  accident ;  it  is  always  a  mere  con- 
jecture. The  symptoms  are  sufficiently  pronounced,  but  resemble  so 
closely  concussion  or  compression  of  the  cord  that  it  defies  modern 
science  to  differentiate  the  conditions.  The  accident  is  usually  due 
to  extreme  flexure  of  the  spine,  more  frequently  laterally,  by  which 
the  venous  sinuses  are  torn  or  squeezed.  When  the  blood  is  poured 
into  the  subcutaneous  cellular  tissue  there  is  a  reasonable  certainty  in 
attributing  symptoms  of  spinal  lesion  to  effusion  of  blood  into  the 
<3anal,  if  for  no  other  reason,  because  there  is  evidence  of  considerable 
haemorrhage'.  Under  other  circumstances,  no  blood  appearing  under 
the  skin,  there  cannot  fail  to  be  mucli  doubt. 

The  symptoms  are  generally  paraplegic,  but  vary  somewhat  from 
those  following  destruction  of  the  cord.  When  the  cervical  region  is 
the  seat  of  the  injury,  there  is  very  frequently  priapism,  retention  of 
urine,  and  constipation  as  primary  sympLoms.     Later  there  will  be 
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incontinence  of  urine,  diarrhoea,  occasionally  with  involuntary  stools, 
and  shriveling  of  the  sexual  organs.  These  symotoms  are  not  so 
marked  when  the  lumbar  spine  is  affected.  The  paralytic  symptoms 
are  very  irregular,  and  cannot  at  all  times  be  readily  accounted  for. 
Thus  cases  have  occurred  in  which  the  left  arm  and  right  leg  lose 
both  sensation  and  power  of  motion,  with  some  lowering  of  the  tem- 
perature. In  others  the  symptoms  will  be  choreic,  sensation  either 
unimpaired  or  exalted,  but  co-ordination  disturbed,  and  the  affected 
parts  thrown  about  entirely  beyond  the  control  of  the  will.  At  other 
times  the  paralysis  will  be  complete,  both  sides  being  affected  alike. 
The  symptoms  are  established  very  speedily  after  the  accident,  and 
slowly  increase  in  intensity  until  the  maximum  is  reached,  when  they 
may  as  slowly  decline  or  remain  permanent.  It  is  only  in  exceptional 
cases,  however,  that  perfect  recovery  takes  place.  The  blood  as  it 
increases  in  amount,  in  the  same  proportion  increases  the  intensity  of 
the  symptoms.  The  flow  ceasing,  the  symptoms  have  reached  their 
maximum,  and  commence  to  decline.  Moreover,  the  lower  portions  of 
the  canal  being  first  filled  with  the  blood,  it  is  function  derived  from 
nerves  supplied  by  that  portion  of  the  cord  that  first  suffers.  Should 
the  extravasated  blood  be  absorbed  completely,  perfect  recovery  may 
ensue,  provided  the  compression  to  which  the  cord  has  been  subjected 
has  not  continued  so  long  that  some  lesion  has  been  produced.  Other- 
wise the  symptoms  may  remain  for  an  indefinite  period,  or  morbid 
action  once  set  up,  some  bodily  vice  may  perpetuate  or  aggravate  it. 
Complete  resolution  very  rarely  occurs.  The  commoner  termination  > 
it  is  thought,  is  a  coagulation  of  the  blood,  partial  absorption,  and 
great  injury  done  the  cord  by  the  contraction  of  the  coagulum.  In 
other  instances,  even  when  the  greater  portion  of  the  blood  is 
absorbed,  small  coagulse  remain  attached  to  the  walls  of  the  canal  or 
the  dura  mater,  which  at  the  best  keep  up  more  or  less  spinal  irrita- 
tion, and  in  some  dyscrasic  individuals  even  establish  suppuration. 

The  treatment  is  as  unsatisfactory  as  the  diagnosis.  This  is  unques- 
tionably due  to  the  obscurity  surrounding  the  etiology.  In  ordinary 
practice,  I  do  not  question  for  a  moment,  etiology  may  be  largely 
ignored,  and  the  patient  treated  solely  by  indications  purely  subjective. 
But  in  conditions  like  the  present,  this  method  would  signally  fail. 
The  symptoms,  as  has  been  shown  may  be  of  a  character  to  indicate 
any  supposable  lesion  of  the  cord,  and  any  one  out  of  a  long  list  of 
remedies.  Here  we  have  but  one  solitary  indication,  viz. :  the  pro- 
motion of  absorption  of  the  extravasated  blood.  There  is  but  one 
remedy,  perhaps  two,  that  is  known  to  produce  any  such  effect,  at 
least  as  far  as  my  knowledge  extends.  That  remedy  is  Arnica.  If 
any  other  has  similar  properties  it  would  be  (Ionium.  Whilst  Rhus, 
therefore,  would  be  the  remedy  oltener  indicated  for  a  sprain,  if 
effusion  into  the  spinal  canal  can  be  made  out  Arnica  must  take  pre- 
cedence. Prom  the  difficulty  met  with  in  establishing  this  point,  it 
•eems  to  me,  our  treatment  must  always  be  purely  expectant,  and 
quite  unsatisfactory. 
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(c.)  Inflammation  and  suppuration  are  very  remotely  sequelae  to 
sprains  of  the  spine,  and  in  the  absence  of  dyscrasia  many  authors 
deny  the  occurrence.  On  the  other  hand  the  relation  of  the  dura 
mater  to  the  vertebral  canal  would  readily  account  for  the  latency 
of  such  conditions,  or  the  failure  to  recognize  them  until  well 
advanced.  In  the  skull  the  intimate  relation  between  the  dura  mater 
and  bones,  the  former  actually  fulfilling  the  office  of  periosteum,  mor- 
bid action  in  the  bones  is  readily  extended  to  the  brain.  In  the 
spinal  canal,  on  the  other  hand,  there  is  a  proper  periosteum,  and  the 
dura  mater,  except  at  the  point  of  exit  for  the  spinal  nerves,  is  far 
removed  from  the  bones.  Hence,  inflammatory  conditions  may  exist 
for  a  long  time  before  the  cord  will  be  implicated,  at  least  to  a  suffi- 
cient extent  to  attract  attention.  The  earlier  symptoms  will  invaria- 
bly proceed  from  irritation  at  the  roots  of  the  nerves,  and  being  one- 
sided, evidently  not  from  cerebral  irritation,  attention  will  be  directed 
to  the  point  of  injury.  Another  question  then  presents  itself;  is  it  a 
case  of  caries,  and  if  so,  what  agency  had  the  sprain  in  its  produc 
tion  ? 

In  caries  the  bodies  of  the  vertebras  are  chiefly  attacked,  and  as  they 
break  down  produce  great  deformity,  projection  of  the  spinous  pro- 
cesses being  the  most  marked.  There  are  evident  signs,  also,  of 
severe  constitutional  disturbance,  symptoms  that  can  hardly  be  mis- 
interpreted. In  the  case  of  inflammation  from  sprain,  the  articulat- 
ing surfaces  of  the  lamellae,  and  transverse  processes  suffer,  and  there 
can  be  great  destruction  of  the  parts  with  very  little,  if  any,  de- 
formity. Abscesses  forming  in  the  region  of  the  spine,  evidently 
implicating  the  bones,  can  be  distinguished  from  caries,  therefore, 
by  the  absence  of  deformity,  of  cachexia,  and  of  any  history  of  con- 
stitutional trouble  pre-existent  to  the  accident.  There  can  be  no 
doubt,  as  every  case  of  caries  is  referred  by  the  sufferer  to  the  recep- 
tion of  injury,  that  caries  may  succeed  a  sprain  of  the  back ;  it  can 
never  be  considered  as  more  than  an  accidental  exciting  cause,  the 
disease  would  be  developed  sooner  or  later,  without  any  such  accident. 

It  has  been  thought  that  the  more  frequent  cause  of  inflammation 
of  the  spine,  is  a  considerable  displacement  of  the  vertebras,  which 
slips  back  into  position  immediately,  but  only  after  severely  contus- 
ing and  sq  ueezing  the  parts  involved.  Under  all  circumstances,  how- 
ever, the  symptoms  are  slouly  developed,  and  may  pass  away  without 
suppuration  ensuing. 

The  consequences,  or  results  of  inflammation,  are  various,  apart 
from  suppuration.  Eesolution  is  probably  the  more  frequent,  par- 
ticularly where  the  diagnosis  is  made  out  early,  judging  from  the 
infrequency  with  which  we  meet  with  reports  of  cases  in  the  journals. 

JLrosion  of  the  bone,  and  spontaneous  fracture  of  some  ot  the  pro- 
cesses entering  into  the  formation  of  the  aich  of  the  vertebras,  will 
be  liable  to  occur  when  the  inflammation  is  unchecked.  It  can 
hardly  occur  to  any  extent  unless  suppuration  occurs.    Such  an  occur- 
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rence  will  be  nearly  as  serious  as  caries,  portions  of  bone  being 
detached,  and  abscesses  form  in  the  soft  tissues,  which  have  a  ten- 
dency to  reopen  after  being  partially  healed,  which  sooner  or  later 
exhausts  the  patient,  inducing  hectic,  or  pyaemia.  The  admission 
of  pus  into  the  vertebrael  canal  will  set  up  some  destructive  affection 
of  the  cord,  and  the  prognosis  will  be  decidedly  unfavorable. 

The  treatment  depends  upon  the  stage  in  which  the  condition  is 
when  recognized.  In  the  earlier  stages,  when  the  integrity  of  the 
bone  has  not  suffered,  Arnica  will  be  the  remedy  usually  selected. 
Should  suppuration  have  become  established,  and  abscesses  form,  the 
pus  must  be  freely  evacuated.  A  failure  to  attend  to  this  important 
matter,  will  precipitate  that  which  every  effort  should  be  made  to 
avoid,  viz.,  the  admission  of  pus  into  the  vertebnel  canal.  Should 
pysemia  threaten,  it  should  be  treated  precisely  as  when  originating 
elsewhere  {See  Surgical  Therapeutics).  When  there  is  loss  of  osseous  tis- 
sue some  attention  must  be  paid  to  splints,  braces,  position,  or  some 
measures  taken  to  avert  deformity,  for  recovery  can  then  only  occur 
with  more  or  less  anchylosis. 

II.   FRACTURES. 

Fractures  of  the  spine,  are  usually  the  result  of  the  direct  application 
of  force;  in  very  few  instances  are  examples  of  indirect  fracture 
observed.  For  convenience  of  description,  as  well  because  the  divis- 
ion is  logical  and  practical,  I  shall  adopt  the  method  of  Prof.  Hamil- 
ton, and  classify  these  lesions  with  reference  to  the  different  portions 
of  a  vertebra?,  i.  e.,  first  of  the  spinous  processes,  next  of  the  trans- 
verse processes,  then  of  the  arches,  closing  with  fractures  of  the  body. 
Gun-shot  fractures  will  require  a  few  words  in  addition,  and  from  the 
fact  that  they  are  always  compound,  whilst  those  from  other  causes 
are  more  frequently  simple,  it  might  be  well,  as  some  writers  have 
already  attempted,  to  treat  the  subject  under  these  two  heads.  We 
cannot  proceed  far  in  our  studies  before  the  conviction  is  reached  that 
the  arrangement  is  purely  artificial  and  impractical. 

(a.)  Fracture  of  the  spinous  processes  occurs  in  all  regions  of 
the  spinal  column,  with  less  frequency  in  the  lumbar  spine  on  account 
of  the  projection  backwards  and  upwards  of  the  spine  of  the  ilium  on 
each  side,  as  well  as  the  greater  strength  of  the  processes  themselves. 

The  causes,  when  direct,  are  blows  upon  the  processes,  either  down- 
ward, or  laterally.  When  applied  directly  on  the  extremity,  tending 
to  drive  the  process  in  upon  the  canal,  the  force  will  usually,  or  at 
least  with  great  frequency,  cause  fracture  of  the  arch.  Indirectly  the 
spmes  may  be  fractured  by  severe  muscular  effort,  or  sudden  tension 
being  placed  on  the  ligaments  ;  indeed  a  case  was  reported  in  a  foreign 
journal  some  time  since,  the  reference  is  unfortunately  lost,  in  which 
on  examining  the  body  of  a  criminal  who  had  been  executed  by  hang- 
ing, two  of  the  spinous  processes  in  the  cervical  region,  the  sixth  and 
Uie  seventh,  were  completely  fractured. 
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Tne  symptoms  are  chiefly  pain,  mobility,  frequently  crepitus,  arid 
occasionally  displacement.  Pain  is  constant,  and  while  quite  severe  at 
all  times,  is  more  particularly  so  when  the  trunk  is  bent  forwards,  thus 
putting  the  tissues  of  the  back  on  the  stretch. 

Mobility  is  always  marked,  and  while  a  certain  indication  may  very 
well  prove  a  deceptive  one  as  to  the  exact  nature  of  the  injury.  It 
may  be  fracture  of  the  arches,  in  place  of  the  spinous  projection, 
the  fact  that  there  are  no  evidences  of  lesion  of  the  cord,  and  the 
spinous  process  is  not  driven  in.  will  ordinarily  settle  the  question. 
Should  the  force  producing  the  fracture  be  extreme,  the  concuesion 
may  cause  paralytic  symptoms,  but  as  they  are  transient  in  character, 
a  little  delay  in  completing  the  diagnosis  will  enable  the  examiner  to 
arrive  at  a  correct  opinion. 

Displacement  occasionally  occurs,  but  rarely  to  such  an  extent,  at 
least  laterally,  to  produce  much  deformity.  The  record  of  nearly  all 
the  cases  to  which  I  have  access,  fail  to  note  any  marked  displace- 
ment, and  when  we  consider  the  strength  and  number  of  the  liga- 
ments and  muscles  attached  to  these  processes,  we  cease  to  wonder 
that  displacement  so  rarely  occurs.  Occasionally  the  fragment  will 
be  found  forced  downward,  the  appearance  then  resembling  fracture 
of  the  arches  or  body  that  unusual  care  must  be  had  in  the  examina- 
tion. This  is  the  more  necessary  as  the  force  under  those  circum- 
stances is  usually  so  great  that  sufficient  shock  or  concussion  may  be 
communicated  to  the  cord  and  brain  to  produce  paralytic  symptoms 
of  any  degree  of  gravity.  As  said  earlier,  however,  such  symptoms 
are  quite  transient,  and  after  a  day  or  two,  there  should  be  no  diffi- 
culty in  arriving  at  a  correct  conclusion. 

The  prognosis,  as  to  repair  of  the  injury,  is  not  good.  It  was  stated 
by  many  of  the  older  writers,  notably  Hippocrates,  that  such  frac- 
tures healed  with  as  great  readiness  as  in  the  case  of  other  spongy 
bones.  Hamilton,  together  with  all  the  more  modern  writers,  arrive 
at  an  entirely  different  conclusion.  In  the  vast  majority  of  instances 
there  is  no  appearance  of  union  when  an  opportunity  is  pre-ented 
years  after  such  an  accident,  for  examining  the  parts  at  post-mortems] 
In  but  one  case,  in  fact,  related  by  Sir  Astley  Uoofjer,  occurring 
in  the  practice  of  Mr.  Key,  has  any  kind  of  union  been  observed,  and 
in  this  it  was  ligamentous  and  imperfect. 

The  treatment  is  purely  expectant.  In  short  there  is  nothing  to  be 
done.  There  always  being  room  to  doubt  whether  the  arches  are 
involved  or  not,  no  one  would  feel  justified  in  applying  retentive 
dressings,  which  would  have  a  tendency  to  force  the  fragments  in  upon 
the  cord,  if  the  lamella?  were  really  fractured.  Securing  a  comfortable 
position,  and  meeting  febrile  or  inflammatory  symptoms  as  they  arise, 
with  an  occasional  dose  of  Symphytum  to  hasten  repair,  will  include  all 
the  indications.  No  gre^t  damage  will  result,  if  union  should  occur, 
with  some  displacement,  which,  however,  is  so  seldom  the  case  that  ic 
nuty  safely  be  asserted  the  fragments  are  always  found  in  position. 
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(6.)  Fracture  of  the  transverse  processes  can  scarcely  occur 
except  from  direct  violence,  as  a  gun-shot,  or  some  stabbing  weapon- 
Very  many  cases  have  occurred,  unquestionably,  in  which  the  acci- 
dent was  never  recognised,  the  symptoms  as  related  to  the  bone,  at 
least,  proving  too  insigni Meant  to  challenge  attention.  Such  symp- 
toms as  are  common  to  fractures  of  the  various  processes  of  the  spine, 
such  as  mobility  and  severe  deformity,  will  be  found,  but  in  the  large 
majority  of  cases  the  symptoms  of  associated  spinal  lesion  will  entirely 
obscure  those  relating  to  the  bones.  In  fact,  should  the  accident 
occur  in  such  a  manner  that  the  injury  is  confined  to  these  processes, 
there  is  small  chance  that  the  true  condition  would  ever  be  recog- 
nized. Such  symptoms  as  pain  and  swelling  would  be  attributed  to 
contusion  or  sprain,  and  the  fracture  escape  detection. 

The  force  being  always  an  extreme  one,  we  will  expect  to  find  con- 
cussion of  the  cord,  some  wounding  of  the  same,  or  effusion,  either 
inflammatory  or  bsemorrhagic  into  the  vertebral  canal.  For  this 
reason,  whilst  the  fracture  itself  is  quite  an  insignificant  affair,  a 
prognosis  is  at  all  times  unfavorable,  the  majority  of  such  cases  ter- 
minating fatally. 

The  treatment,  as  far  as  the  fracture  is  concerned,  is  expectant;  the 
patient  is  to  be  placed  in  the  most  comfortable  position,  and  the 
various  complications  to  be  met  as  they  arise.  The  few  cases  that 
have  recovered,  or  at  least  in  which  death  was  delayed  some  months 
have  on  post  mortem  examination  exhibited  no  signs  of  an  attempt  at 
repair.  The  broken  extremities  of  the  bone  have  been  found  rounded 
off.  and  either  totally  unconnected,  or  a  false  joint  formed  as  was  seen 
to  be  the  case  in  fracture  of  the  spinous  processes. 

(c.)  Fracture  of  the  vertebral  akches  occurs,  for  the  most 
part,  when  the  blow  is  received  directly  on  the  spinous  processes, 
driving  them  in  on  the  cord,  or  laterally.  The  same  force,  in  facti 
that  received  not  in  the  exact  axis  of  the  processes,  will  cause  a  frac- 
ture of  the  spinous  proterberance  which  in  the  same  axis  will  be 
communicated  to  the  lamellar  plates.  As  far  as  examination  has  been 
had  both  plates  are  broken,  the  pedicles  rarely  if  ever  being  involved. 

The  symptoms  vary  materially  from  those  indicative  of  either  of  the 
forms  of  fracture  we  have  just  considered.  Displacement  is  the  rule, 
and  while  a  depression  of  the  spinous  process  is  usually  observed, 
cases  have  occurred  in  which  it  was  laterally.  This  last  is  produced 
by  the  fragments  over-riding  on  one  side.  The  nature  of  this  fracture, 
and  the  direction  of  the  force  as  usually  applied,  renders  it  almost 
impossible  that  the  cord  should  escape  injury.  This  will  serve  to 
assist  in  forming  a  diagnosis  in  doubtful  cases,  for,  as  has  been  shown» 
in  fractures  of  the  spinous  processes,  such  symptoms  are  due  to  con- 
cussion or  shock,  and  will  soon  pass  away.  Furthermore,  in  some 
i  is'ances,  particularly  when  the  case  is  seen  sufficiently  early,  it  may 
be  possible  to  secure  mobility  of  the  fragments  in  such  a  manner  that 
no  doubt  can  be  entertained  as  to  the  seat  of  fracture. 
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Cases  occur,  again,  in  which  the  symptoms  of  injury  to  to  the  cord 
are  so  extreme,  and  the  sinking  of  the  spinous  processes  so  consider- 
able, that  fracture  of  the  body  will  be  suspected.  Something  may  be 
predicated,  as  Hamilton  says,  on  a  consideration  of  the  "direction 
and  manner  of  the  blow  which  has  produced  the  fracture.  Thus  a  fall 
upon  the  top  of  the  head  would  most  often  produce  a  comminution  of 
the  bodies  by  crushing  them  together;  while  a  blow  upon  the  back 
could  scarcely  break  one  of  the  vertebra,  without  breaking  the  corres- 
ponding arch  also.  We  might  thus  be  led  to  infer  in  the  first  instance, 
that  the  arches  were  not  broken;  and,  in  the  second  instance  if  we 
could  convince  ourselves  that  the  arches  were  not  broken,  we  might 
rest  pretty  well  assured  that  the  bodies  were  not."  Again,  it  must  be 
borne  in  mind,  a  fracture  of  the  arch  may  be  clearly  made  out,  and  yet 
the  observer  still  remain  in  doubt  as  to  the  condition  of  the  bodies. 

Symptoms  of  injury  to  the  cord,  which  are  of  especial  interest  in 
this  form  of  fracture,  vary  with  the  region  injured.  Following  the 
arrangement  of  Hamilton,  in  this  respect,  their  consideration  will  be 
embraced  under  the  head  of  fractures  of  the  bodies  of  the  vertebra?, 
which  will  save  repetition. 

The  treatment,  as  is  usual  in  spinal  fractures,  is  altogether  expectant. 
If  there  is  no  displacement,  there  is  nothing  to  be  done  further  than 
preserving  quietude  in  some  comfortable  posture,  and  meeting  con- 
comitant conditions  as  they  appear.  The  lesions  to  the  cord  are  the  chief 
interest,  and  in  the  absence  of  actual  wounding  will  probably  be  due 
to  effusion  into  the  canal,  or  to  shock  or  cdncussion.  These  have  been 
partially  referred  to  elsewhere,  and  will  claim  our  attention  more  fully 
before  the  close  of  this  chapter.  Arnica,  we  may  state  in  passing 
will  probable  be  the  remedy  in  a  majority  of  cases,  as  the  frequency 
of  effusion  is  greater  than  that  of  wounding. 

With  displacement  the  question  naturally  arises,  whether  attempts 
at  reduction  should  be  made,  and  if  so  what  method  shall  be  employed 
Hamilton  {Fractures  p.  148),  discusses  this  question  at  considerable 
length,  and  in  common  with  nearly  all  of  the  authorities  of  to  day, 
concludes  that  it  is  worse  than  useless.  The  patient  will  die  if  the 
fracture  is  unreduced,  it  is  true  ;  from  a  comparision  of  all  the  cases 
reported  to  which  he  had  access,  it  appears  that  every  one  that  was 
well  authenticated,  died  after  any  operation.  Surgeons  of  the  first 
position,  have  repeatedly  attempted  operative  measures,  but  invariably 
death  has  ensued.  So  uniformly  has  this  been  the  case,  that  all  reports 
to  the  contrary  will  be  received  with  great  suspicion,  and  it  will  require 
unusual  evidence  to  alter  the  conviction  of  surgical  practitioners  that 
the  case  will  do  better  if  left  to  nature.  If  reduction  should  be 
effected,  there  is  no  possibility  of  securing  retention.  The  accident  is 
an  eminently  fatal  one,  death  being  due,  as  in  the  case  of  fracture  of 
the  transverse  processes,  to  the  associate  injury  to  the  cord. 
Recoveries  have  occurred,  but  in  every  instance  it  was  where  the 
officious  practitioner  would  consider  the  "case  had  been  shamefully 
eglected." 
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(cZ.)  FRACTURE  of  the  Bodies  of  the  VEKTEBKse  are  produce*! 
in  various  ways;  either  by  blows  directly  on  the  spinous  processes,  in 
which  case  the  arches  are  also  broken  ;  falls  upon  the  head  or  nates  ; 
extreme  flexion,  as  in  the  case  of  sprains  ;  or  from  injury  directly  to 
the  bone,  as  in  the  case  of  gun-shot  accidents,  or  wounds  from  some 
stabbing  weapon.  It  is  impossible  to  state  under  which  circum- 
stances fracture  oftener  occurs ;  perhaps,  all  things  considered,  trans- 
mitted force  is  oftener  the  means.  We  have  already  seen,  as  Mal- 
g-aigste  has  shown,  that  there  are  three  points  in  the  spinal  column 
where  motion  is  free,  and  that  sprains  occur,  for  the  most  part,  at  the 
point  where  an  inflexible  joins  on  to  a  flexible  portion.  In  the  case 
of  fracture,  and  dislocation  as  well,  the  injury  is  sustained  by  the 
vertebrae  forming  the  flexible  part  of  the  column.  Thus  we  find  the 
majority  of  the  fractures,  except  those  from  direct  violence, 
in  either  the  region  between  the  third  and  seventh  cervical  vertebrae, 
the  eleventh  dorsal  and  second  lumbar,  or  the  fourth  lumbar  and  the 
sacrum.  There  are  a  few  instances  recorded  of  supposed  fracture  of 
the  bodies  of  vertebrae  by  muscular  action  alone,  or  by  transmitted 
force  from  the  head  striking  the  water  when  diving  from  a  height. 
In  both  of  them  there  are  too  many  elements  of  doubt  to  permit  us 
to  include  them  in  a  list  of  probable  causes. 

The  direction  of  the  line  of  fracture,  and  its  character,  varies  greatly. 
In  some  the  bone  is  crushed  into  a  great  number  of  fragments;  in 
others  a  small  piece  is  chipped  off  ;  in  still  others  the  break  is  vertical 
or  transverse;  and  in  a  large  number  of  instances  oblique,  the  line 
of  fracture  being  from  above  downward,  and  from  behind  forward. 
In  cases  in  which  the  force  has  been  a  crushing  one.  from  above  down- 
ward,the  injury  is  rarely  con  lined  to  the  body  of  the  bone,  the  spinous 
process,  and  arches  usually  partaking  in  the  lesion. 

Displacement  is  usually  marked  in  these  fractures,  the  upper  frag- 
ment riding  down  over  the  lower.  The  deformity  thus  produced  is 
extreme,  throwing  the  spine  out  at  a  sharp  angle,  the  point  of  the 
angle  being  formed  by  the  spinous  process  next  below  the  fractured 
vertebrae.  It  is  this  displacement,  and  consequent  compression  or 
laceration  of  the  spinal  coid,  which  causes  so  much  interest  to  attach 
to  this  form  of  fracture. 

Prognosis  is  always  unfavorable,  although  there  are  many  cases 
which  escape  with  life ;  in  these,  however,  there  are  functional 
troubles,  of  a  paralytic  character,  that  are  never  fully  relieved. 

The  symptoms  vary  greatly  with  the  region  injured;  certain  symp- 
toms, however,  are  common  to  all.  Thus  there  is  common  pain,  more 
particularly  on  contact  or  attempts  at  notion  ;  swelling  ;  ecchymosis  ; 
often  crepitus;  angular  deformity,  to  some  extent  in  all  cases,  but 
occasionally  very  slight ;  particularly,  as  symptoms  of  the  first  impor- 
tance, paralysis  of  parts  below  the  seat  of  fracture,  due  to  lesions  of 
the  cord  or  spinal  nerves.  The  bladder  is  paralyzed,  in  nearly  all 
cases,  and  the  urine  is  markedly  alkaline;  priapism  is  common,  par- 
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ticularly  in  cervical  fractures;  at  first  retention  of  urine,  fallowed  by 
incontinence.  So  with  the  rectum,  there  is  ordinarily  first  a  spas- 
modic contraction  of  the  sphincter,  with  retention  of  faeces,  followed 
by  diarrhoea  with  involuntary  stools.  Respiration,  cardiac  action,  and 
other  functional  acts  are  more  or  less  disturbed,  depending  upon 
location,  and  bed  sores  are  frequent.  To  properly  understand  the 
significance  of  these  symptoms,  it  will  be  necessary  to  take  up  each 
region  of  the  spine  separately. 

Hamilton  [op.  cit.  152).  says  :  "Those  who  die  immediately  seem  to 
be  asphyxiated  ;  while  those  who  die  later  seem  to  wear  out  from  gen- 
eral irritation,  this  condition  being  frequently  accompanied  with  an 
obstinate  diarrhoea  and  vomiting.    A  few  become  comatose  before 

Treatment  will  be  taken  up  in  connection  with  the  consideration  of 
fractures  in  the  different  regions. 

(1.)  Lumbar  vertebrae . — The  majority  of  fractures  in  this  region  are 
either  from  indirect  causes,  or  gun-shot,  the  projection  of  the  wings 
of  the  pelvis  shielding  them  from  ordinary  injury  from  behind.  The 
most  dangerous  fractures  are  those  involving  the  first  and  second  ver- 
tebrae, for  the  reason  that  the  spinal  cord  does  not  extend  much,  if 
any,  below  the  lower  border  of  the  first ;  the  remainder  of  the  canal  is 
occupied  byabundle  of  large nevres,  afterwards  becoming  an  integral 
portion  of  the  ilio-sacral  plexus,  collectively  known  as  the  "cauda 
equina."  The  nerves  are  so  much  firmer  in  texture  than  the  spinal 
marrow,  that  they  are  enabled  to  withstand  much  greater  compres- 
sion. Furthermore,  being  loosely  connected  they  slip  easily  among 
each  other.  The  displacement  must  be  considerable  that  will  cause 
serious  lesion  to  this  portion  of  the  cord.  This  constitutes  one  of  the 
very  few  instances  in  the  animal  economy,  when  a  part  comparatively 
tolerant  of  injury  is  better  protected  from  injury  than  one  that  needs 
such  a  safe-guard. 

The  nerves  emerging  from  the  lumbar  and  sacral  forarninse,  supply 
most  of  the  pelvic  organs,  the  sphincter,  genital  apparatus,  and 
perineum,  as  well  as  much  of  the  lower  extremities.  It  needs  no 
further  mention  to  show  serious  consequences  may  follow  lesions  of 
the  cord  in  this  locality.  When  the  medulla  is  completely  divided  all 
functional  life  must  at  once  cease  in  these  important  regions,  and  their 
complete  and  total  loss  is  only  a  matter  of  time.  When  there  is  no 
positive  laceration,  but  the  cord  is  subjected  to  extreme  compression, 
the  paralytic  condition  may  gradually  improve,  if  life  is  preserved, 
but  full  restoration  can  never  occur ;  in  fact  the  improvement  will 
always  be  very  slight,  but  sufficient,  perhaps,  to  admit  of  locomotion 
with  the  aid  of  sonic;  mechanical  appliance,  and  to  enable  the  sufferer 
to  follow  some  kind  of  occupation. 

In  one  case  mentioned  by  Hamilton,  {Ibid.  154)  the  patient  was 
confined  to  the  bed  seven  months.  "After  eighteen  months  he  began 
to  use  crutches.  At  the  end  of  about  three  years  all  improvement 
ceased ;  at  which  time  he  tould  not  quite  stand  alone.  ***** 
This  was  also  his  condition  one  year  later." 
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A  case  occurred  in  the  practice  of  Mr.  Key,  as  related  by  Sir 
Astley  Coopek,  in  which  the  cord  was  completely  separated  at  the 
first  lumbar  vertebrae,  and  yet  the  patient  survived  the  injury  one 
year  and  two  days.  Coopek  mentions  another  case,  also,  that  sur- 
vived a  fracture  of  the  first  and  second  lumbar  vertebrae,  and  '•  sur- 
vived the  accident  a  year  lacking  nine  days.  *  *  *  After  denth  it 
was  ascertained  that  the  fracture  had  united  by  bond,  and  that  the 
spinal  marrow  was  almost  completely  cut  in  two,  the  divided  extrem- 
ities being  enlarged  and  separated  nearly  an  inch  from  each  other." 

(2  )  Dorsal  Vertebrae. — The  symptoms  of  fracture  of  the  dorsal  spine 
are  precisely  the  same  as  when  occurring  lower  down,  excepting  that 
other  organs  and  parts  are  paralyzed,  higher  topographically  and  in 
vital  importance,  and  the  fatality  correspondingly  increased.  Respir- 
atory, cardiac,  and  abdominal  complications  here  ari-e:  tympanitis, 
indigestion  and  labored  respiration  taking  the  lead.  In  the  few  cases 
recorded  in  which  death  occurred,  the  patients  survived  the  accident 
from  between  six  days  and  three  montns.  One  or  two  instances  are 
mentioned  of  recovery,  as  far  as  preservation  of  life  was  concerned, 
"When  the  injury  to  the  cord  was  supposed  to  be  very  extensive. 

The  causes  are  either  direct  injury,  extreme  flexion,  or  transmitted 
force  ;  when  from  gun-shot  the  nature  of  the  lesion  is  so  unique  that 
an  especial  paragraph  will  be  needed  from  its  consideration.  Hamil- 
ton, {ibid.  p.  155)  quotes  a  typical  case,  reported  by  Lente  in  the 
Amer.  Jour,  of  Medical  Science  for  1857,  which  is  quoted  here  as  being 
typical  :  "  Barney  McGuire  having  fallen  a  distance  of  twelve  or 
fifteen  feet  on  his  back,  was  found  with  nearly  complete  paralysis  of 
his  lower  extremities  and  his  bladder.  Swelling  existed  over  the 
lower  dorsal  vertebra?,  and  this  point  was  very  tender.  Subsequently, 
when  the  swelling  subsided,  the  prominence  of  the  spinous  processes 
of  the  teuth  and  eleventh  dorsal  vertebras  put  the  question  of  a  frac- 
ture beyond  doubt.  Gradually,  under  the  use  of  cups,  Strychnia, 
mineral  acids,  laxatives,  buchu  and  electricity,  his  symptoms  im- 
proved. In  six  months  he  was  able  to  walk  about  the  streets,  and 
four  years  after  the  accident  he  was  employed  in  a  foundry  under 
regular  wages,  being  able  to  stand  fifteen  or  twenty  minutes  at  a 
time,  and  to  walk  half  a  mile  without  resting.  At  this  time  there 
remained  no  tenderness  in  the  spine,  but  the  projection  of  the  pro- 
cess was  the  same  as  at  first." 

(3.)  Cervical  Vertebrae.  Fracture  of  the  lower  five  cervical  vertebrae 
presents  the  same  local  symptoms  observed  in  other  regions  of  the 
spine,  somewhat  more  prominent,  in  many  particulars,  owing  to  the 
more  superficial  position  of  the  bones.  The  same  paralytic  conditions 
are  observed,  but  we  have  as  additions  paralysis  of  the  upper  extrem- 
ities, and  greater  embarrassment  of  respiration,  with  more  speedy  and 
Crrtain  death;  owing  to  the  imperfect  respiration,  the  blood  is  not 
fuily  arrested,  and  the  face  is  usually  puffy  and  the  eyes  red  and  suf- 
fused.   I  am  not  aware  of  any  instances  of  full  recovery  alter  this 
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accident,  but  one  case  is  reported  by  Hamilton,  occurring  in  the 
practice  of  Mr.  Hilton,  which  survived  fourteen  years,  dying,  how- 
ever, from  the  effect  of  the  fracture.  The  usual  duration  of  life,  esti- 
mating it  from  such  records  as  are  available,  is  from  twelve  hours,  to 
three  days.  The  following  case  from  Hamilton  (p.  156,)  will  give  a 
fair  account  of  the  typical  conditions. 

"On  the  25th  of  July,  1857,  a  sailor  fell  backwards  from  the  wharf, 
striking  with  the  nape  of  his  neck  upon  a  bar  of  iron.  I  saw  him  on 
the  fo'lowins  day,  in  consultation  with  his  attending  physician,  Dr. 
Edwards.  He  was  lying  upon  his  back,  breathing  rapidly.  His  lower 
extremities  were  completely  paralyzed ;  legs  and  feet  swollen  and 
purple;  right  arm  completely  paralyzed,  and  his  left  partially;  from 
a  point  b-dow  the  line  of  the  second  rib,  there  was  no  sensation  what- 
ever; his  bowels  had  not  moved,  although  he  had  already  taken  active 
cathartics  ;  the  urine  had  been  drawn  with  a  catheter  ;  the  pulse  was 
slower  than  natural,  and  irregular.  He  was  constantly  vomiting.  In 
reply  to  questions,  he  said  that  he  felt  well,  articulating  distinctly  and 
with  a  good  voice.  His  eyes  and  face  were  somewhat  congested,  but 
with  this  exception,  his  countenance  did  not  betray  the  least  physical 
disturbance.  He  lived  in  this  condition  about  forty  hours,  only 
breathing  shorter  and  shorter,  and  his  consciousness  remaining  to  the 
last  moment." 

"In  proceeding  to  examine  the  spine  a  few  hours  after  death,  and 
before  any  incision  was  made,  we  were  unable,  upon  the  most  minute 
examination,  to  detect  any  irregularity  of  the  processes  of  the  cervical 
vertebrae,  or  any  crepitus  ;  but  on  dissecting  the  neck,  we  found  that 
the  arches  of  the  third  and  fourth  vertebrae  were  broken,  and  the 
spinous  processes  slightly  depressed  upon  the  cord.  The  bodies  of 
the  corresponding  vertebrae  were  comminuted,  and  the  vertebrae  above 
were  driven  down  upon  them,  carrying  the  processes  in  the  same 
direction.  The  theca  and  the  spmal  marrow  were  almost  completely 
severed  upon  a  level  with  the  fourth  vertebrae," 

(5.)  Of  the  Axis.— From  the  fact  that  the  phrenic  nerve  passes  out 
from  between  the  third  and  fourth  cervical  vertebrae,  any  fracture 
above  or  at  this  point,  providing  there  is  any  displacement,  or  other 
lesion  of  the  cord,  must  be  fatal  at  once,  at  the  best,  death  will  be 
delayed  but  for  a  few  moments.  Without  displacement  the  symptoms 
will  be  largely  those  of  severe  sprain,  and  the  patient  may  survive,  as 
occurred  in  one  case,  live  months.  Cases  in  which  death  has  been 
delayed,  are  usually  tound  to  be  those  in  which  the  fragments  are 
not  primarily  displaced,  but  later,  upon  some  unlucky  movement  of 
the  head,  they  are  thrown  out  of  position,  the  cord  is  torn  or  com- 
pre  sed,  and  death  ensues.  In  other  instances,  which,  however,  are 
quite  few  in  number  and  somewhat  problematical,  a  slight  wound  of 
the  cord  is  made,  the  fractured  bone  unites,  and  cicatricial  contrac- 
tion of  the  cord  produces  progressive  paralysis,  with  ultimate  death. 
Sudden  death,  after  a  prolonged  interval,  from  displacement  of  the 
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fragments,  occurs  with  more  frequency  when  the  odontoid  process  is 
fractured.  In  these  cases,  the  pain  and  feeling  of  insecurity  in  the 
head,  obliges  the  patient  to  instinctly  guard  against  rotation,  at  some 
unguarded  moment  a  sudden  turning  of  the  head  occurs,  the  atlas  slips 
forward  or  laterally  on  the  axis,  and  death  ensues. 

One  case  is  reporled,  by  Dr.  W.  Bayard  of  St.  Johns,  N.  B., 
extracted  by  Hamilton  from  the  Canada  Med.  Jour.,  Dec.  1869' 
which  is  thus  reported:  "In  August,  1864,  Charlotte  Magee,  of  St. 
John,  aged  six  years,  previously  in  excellent  health,  fell  five  feet, 
striking  on  her  head  and  neck,  causing  an  immediate  immobility  of 
the  head,  which  continued  about  two  years  and  a  half,  when  an 
abscess  formed  in  the  back  of  the  pharynx,  and  the  bone  was  sponta- 
neously discharged.  Since  that  she  has  been  able  to  move  the  head 
freely,  and  her  recovery  may  be  said  to  be  complete.  The  specimen 
was  subsequently  presented  to  the  N.  Y.  Pathological  Society,  and 
no  doubt  remains  that  the  entire  pr'ocess  was  thrown  off." 

(6.)  Of  the  Atlas. — Fractures  of  the  first  cervical  vertebrae  are  so 
rare,  that  Hamilton  knows  of  but  a  single  case  in  which  that  bone 
alone  suffered.  There  are  a  number  of  instances  of  both  the  atlas 
and  axis  being  fractured,  the  symptoms  for  the  most  part  being 
similar  to  either  one  of  the  bones,  depending  upon  which  fragments 
sustain  the  greater  displacement ;  ordinarily,  it  has  been  observed,  the 
symptoms  are  more  indicative  of  fracture  of  the  axis  than  the  atlas. 

In  the  case  of  fractures  of  the  atlas  referred  to  by  Hamilton, 
occuning  in  the  case  of  a  boy  who  had  been  injured  while  carrying  a 
heavy  weight  on  the  head,  there  did  not  seem  to  have  been  any  dis- 
placement of  the  fragments.  Indeed  from  a  study  of  the  anatomy  of 
the  parts,  it  would  seem  that  displacement  of  a  fragment  inward 
upon  the  cord,  must  be  a  very  infrequent  occurrence,  as  the  tendency 
must  be  to  spreading  outward,  it  is  highly  probable  that  cases  have 
occurred  other  than  that  noticed  by  Hamilton,  the  symptoms  of 
fracture  of  that  bone  being  quite  obscure,  particularly  when  they 
occur  iu  the  practice  of  those  who  have  no  especial  aptitude  for  or 
practical  knowledge  of  surgery.  Death  is  inevitable,  and  if  the  cord 
escapes  injury  at  the  time  of  the  accident,  probably  extravasatiou  of 
blood,  or  inflammatory  processes,  are  responsible  for  the  fatal  termin- 
ation. In  the  case  referred  to,  the  boy  held  the  chin  in  the  hand, 
supporting  the  head  very  carefully,  walking  as  if  carrying  an  object 
on  the  heal,  to  avoid  jarring.  If  looking  downward  the  chin  was 
held  in  the  hand  ;  if  looking  upward  the  back  of  the  head  was  similarly 
supported.  If  he  was  jarred,  or  in  any  way  shaken,  as  in  makiug  a 
sudden  movement,  severe  pain  was  felt,  and  he  was  obliged  to  sit 
down  and  hold  the  head  firmly  with  his  hands.  On  attempting  to 
turn  his  head,  the  whole  body  was  turned.  He  survived  the  injury 
about  one  year. 
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TREATMENT  OF    FRACTURES    OF   THE    BODIES    OF    THE  VERTEBRAE. 

The  first  question  that  would  naturally  arise  is,  shall  any  attempt 
be  made  to  reduce  the  fracture.  In  the  vast  majority  of  instances  the 
answer  must  be  no !  There  are  two  excellent  reasons,  it  appears  to 
me,  why  reduction  should  be  seldom  attempted.  In  the  first  place, 
even  in  the  most  typical  cases,  there  is  always  room  for  doubt  as  to 
the  actual  condition ;  fracture  being  made  out,  whether  it  is  confined 
to  the  body  or  the  arches,  or  both  have  suffered,  cannot  at  all  times 
be  definitely  ascertained.  There  is  also,  as  will  be  shown  later,  much 
difficulty  in  differentiating  between  dislocation  and  fracture  in  a  large 
proportion  of  cases.  It  must  be  apparent  that  the  doubt  hanging 
around  the  condition  of  the  bones,  must  exist  to  an  equal  if  not 
greater  extent,  with  reference  to  the  cord.  What  may  be  thought  to 
indicate  severe  injury  to  the  cord,  may  be  simply  due  to  shock,  and 
vice  versa.  Realizing,  therefore,  the  danger  there  must  be, to  the 
integrity  of  the  cord,  in  manipulating  fragments  of  bone  possibly  in 
close  relation  to  it,  we  can  at  once  comprehend  a  potent  objection  to 
attempts  at  reduction  indiscriminately.  It  is  impossible  to  indicate 
the  conditions  that  would  render  reduction  of  the  fracture  justifiable; 
each  practitioner  must  be  the  judge  as  the  case  is  presented  to  him. 
It  must  never  be  forgotten,  however,  that  when  a  fragment  of  a  ver- 
tebrae is  pressed  into  the  substance  of  the  spinal  cord,  or  lies  in  close 
apposition  to  it,  if  attempts  at  reduction  are  instituted,  and  success- 
fully accomplished  without  aggravating  the  lesion  to  the  cord,  it  does 
not  evidence  any  unusual  skill  in  the  operator,  the  result  being  purely 
a  matter  of  chance,  as  some  one  had  said,  due  to  "his  good  luck." 

In  the  second  place,  supposing  the  fracture  reduced,  how  is  reten- 
tion to  be  secured  ?  It  will  be  found  in  nearly  every  instance  actually 
impossible.  If  the  displaced  fragments  are  angular,  with  sharp  cor- 
ners and  edges,  the  ordinary  motions  of  the  part  in  respiration  will 
displace  them,  and  the  latter  condition  probably  be  worse  than  the 
first.  From  every  point  of  view,  notwithstanding  some  good  authori- 
ties advise  to  the  contrary,  I  am  decidedly  of  the  opinion  that  unless 
there  are  unmistakable  reasons  for  the  contrary  practice,  the  position 
of  the  fragments  had  much  better  be  allowed  to  remain  unchanged. 

In  cases  in  which  it  would  appear  that  the  displacement  is  slight,  or 
that  would  in  any  way  seem  to  demand  an  attempt  at  reduction,  in 
preference  to  attempting  this  by  manipulation,  the  weight  and  pulley 
method  used  in  treating  fractures  of  the  long  bones  may  be  employed. 
Raise  the  foot  of  the  bedstead  by  placing  one  or  two  bricks  under  each 
foot.  Place  the  patient  on  the  back,  as  gently  as  possible,  so  that 
there  will  be  no  danger  of  disarranging  the  fragments.  Attach  two 
broad  bands  of  adhesive  plaster,  one  on  each  side  of  the  body,  embrac- 
ing the  trunk  from  a  level  with  the  last  rib,  to  the  trochanter  of  the 
femur;  each  band  will  be  about  six  inches  in  width,  and  about  two 
feet  in  length.  To  the  unattached  portion  below,  affix  strong  bands 
of  webbing  or  canvass.    These  are  to  be  fastened  to  a  stick,  about  two 
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feet  and  a  half  in  length,  to  which  is  attached,  by  cord  weights,  vary- 
ing from  ten  to  twenty-five  pounds,  according  to  the  necessities  of  the 
case,  and  hanging  over  the  foot  of  the  bed.  In  many  instances  the 
weight  of  the  body  will  be  sufficient  for  purposes  of  counter  extension ; 
when  not  so  it  may  be  secured  by  passing  an  axilary  band  on  each 
side,  attached  to  the  head-board  of  the  bed.  Tne  trunk  may  be  further 
supported  by  bags  of  sand  or  bran  properly  bestowed. 

In  cases  where  extension  does  not  seem  desirable,  as  far  as  position 
is  concerned,  it  must  be  determined  with  sole  reference  to  comfort; 
which  ever  posture  gives  the  most  relief  from  pain,  is  the  proper 
posture  to  be  prescribed. 

Attention  must  be  paid  to  the  bowels,  bladder,  and  condition  of  the 
skin.  The  bladder  must  be  emptied  at  once,  and  afterward  as  fre- 
quently as  once  in  six  or  eight  hours.  The  alkalinity  of  the  urine 
will  have  a  tendency  to  greatly  excoriate  and  irritate  the  skin,  and 
every  precaution  must  be  taken  to  prevent  its  being  brought  iuto  con 
tact  with  it,  such  as  from  wet  cloths  on  which  it  is  allowed  to  dribble. 
The  contractility  of  the  bladder  being  lost,  the  sphincters  likewise 
suffer  so  that  dribbling  of  urine  does  not  indicate  that  the  bladder  in 
capable  of  discharging  its  contents,  but  that  it  is  overflowing.  Weres 
it  not  for  the  irritation  that  a  more  frequent  use  of  the  catheter  wo  uld 
cause,  it  would  add  to  the  comfort  of  the  patient  to  empty  the  bladd  er 
oftener.  How  far  it  would  be  practicable  to  keep  the  instrument  in 
the  bladder,  closing  the  opening  with  a  plug,  I  am  not  prepared  to 
state ;  my  preferance  would  certainly  be,  as  far  as  my  knowledge  goes, 
to  adopt  a  different  course. 

The  bowels  must  be  emptied  if  possible,  but  it  is  useless  to  resort 
to  purgative  medicines  for  the  purpose.  To  produce  any  result,  under 
the  altered  condition  of  innervation,  the  doses  must  be  excessive,  and 
the  drug  very  powerful  and  drastic  in  its  character.  Copious  injec- 
tions are  to  be  preferred.  If  necessary  they  must  be  emptied  by 
instrumental  means,  if  they  seem  full  and  other  methods  fail. 

Bed  sores  are  quite  certain  to  add  to  the  complications  of  the  case 
if  life  is  continued  any  time,  and  under  the  peculiar  condition  of 
affairs  little  hope  can  be  entertained  of  a  cure.  Recognizing  the 
probability  of  such  an  event,  it  will  be  a  wise  precaution,  when  it  can 
be  done,  to  place  the  patient  on  an  air  or  water  bed  immediately,  or 
at  all  events  so  to  protect  prominent  parts  from  pressure  that  the 
danger  might  be  lessened  for  some  time  at  least.  All  the  essential 
elements  of  repair  are  necessarily  lacking  in  a  case  of  this  character, 
and  the  prospect  of  a  cure  must  be  discouraging.  (  Vide.  Sury.  Tlierap.) 

The  remedies  to  be  used  will  depend  entirely  upon  the  characters  of 
the  case.  Under  all  circumstances  the  cord  will  demand  the  principal 
attention,  the  fractured  bones  being  necessarily  permitted  to  take  care 
of  themselves.  In  the  absence  of  any  special  indications,  Arnica  should 
be  used.  When  symptoms  of  some  definite  spinal  lesion  are  developed, 
a  remedy  may  be  selected  based  on  those  symptoms.    For  this  con- 
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suit  a  later  paragraph,  (on  Injuries  of  the  Cord)  as  well  as  the  chapter 
on  Diseases  of  the  Spine  in  another  volume  of  this  series,  {Surgical 
Therapeutics.) 

(2.)  Gun-Shot  Fractures.— The  most  elaborate  essay  on  wounds 
of  the  spinal  column  from  gun-shot,  based  upon  actual  clinical  exper- 
ience, is  contained  in  the  Medical  and  Surgical  Hhtory  of  the  War  of 
the  Rebellion,  particularly  in  the  first  part  of  the  surgical  volume.  In 
what  remains  to  be  said  I  shall  draw  liberally  on  these  reports,  par- 
ticularly from  the  analysis  of  the  various  tables  found  on  page  452  et 
seq.  There  can  be  no  question  that  the  reports  there  published  do  not 
approximate  the  total  number  of  such  lesions;  many  sufferers  meet- 
ing their  death  in  the  field,  dying  from  the  lesion  on  the  spot ;  the 
records,  therefore,  only  include  such  cases  as  were  subjects  of  treat- 
ment in  the  various  hospitals.  Whilst  it  is  possible,  that  the  actual 
mortality  from  the  lesion  of  the  spine  and  cord,  was  as  high  as  71  per 
centum,  the  table  of  results,  as  given  below,  exhibits  a  much  smaller 
ratio  from  the  fact  that  many  trivial  lesions  of  the  spine  resulted 
fatally  from  associate  injury  to  other  organs  in  the  transit  of  the  mis- 
sile. The  following  includes  all  the  cases  brought  into  hospitals, 
and  made  matters  of  record : 


REGION. 

CASES. 

DIED. 

DISC'H. 

D0TY. 

unk'n. 

TALITT 

91 

68 

19 

8 

1 

70-0 

87 

32 

18 

6.J-5 

J49 

66 

51 

28 

4 

45-5 

Crevical  and  i  orsal, 

2 

I 

1 

50-0 

Dorsal  and  Lumbar,    . 

3 

3 

100-0 

Not  stated,        . 

200 

129 

72 

50 

9 

51-4 

Totals, 

642 

349 

175 

104 

14 

55-5 

Among  severity-three  cases  in  which  the  ball  had  either  lodged  in 
one  of  the  processes  or  body,  and  could  not  be  extracted ;  or  in  which 
while  possibly  not  impacted  it  could  not  be  traced,  the  mortality  was 
found  to  be  very  high.  As  occurs  in  all  the  tables,  lesions  of  the  lum- 
bar- spine  were  less  fatal  than  the  others,  the  dorsal  being  slightly  more 
so  than  the  cervical. 


REGION. 

CASES. 

DIED. 

DISC'H. 

DUTY. 

UNK'N, 

Not  stated 

12 

34 

21 

6 

8 

31 
16 

3 

1 

1 

5 

2 

2 
1 

1 

4 

1 

1 

73 

58 

9 

2 

The  fair  presumption  is,  that  all  cases  terminating  fatally,  in  which 
visceral  lesions  were  not  severe  enough  to  destroy  life,  (even  when  the 
injury  to  the  spine  was  comparatively  trivial,)  did  so  from  lesions  to 
the  cord,  at  all  events,  the  few  cases  in  which  an  examination  into  the 
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condition  of  the  cord  was  made,  but  fifty-four  in  number,  death  was 
undoubtedly  due  to  such  lesions ;  in  a  few  cases  discharged  the  disa- 
bility seems  to  have  been  permanent.  Thus,  they  may  be  tabulated, 
out  of  fifty-four  cases,  forty-two  died,  and  twelve  were  discharged. 
None  are  reported  as  having  been  returned  to  duty. 

The  operations  in  connection  with  fracture  of  the  vertebrae,  embrac- 
ing removal  of  balls,  and  fragments  of  bone,  give  a  somewhat  different 
result  from  that  which  we  would  expect  from  a  consideration  of  what 
I  have  previously  written.  It  must  be  remembered,  however,  that  the 
"operations,""  in  very  many  instances,  consisted  in  the  removal  of 
spicu'se,  or  necrosed  portions  ;  probably  none,  or  but  few  of  them, 
were  formal  operations,  cutting  down  upon  fragments  through  the 
unbroken  tissues.  The  fractures  being  largely  compound,  the  most 
that  was  done,  probably,  was  to  enlarge  a  wound.  The  results  are 
thus  stated : 


OPERATION. 

KEGION. 

CASES. 

DIED. 

DISC'H. 

DUTY. 

TJNK'N. 

Ball  Removed. 

Cervical. 

1 

1 

"           " 

Dorsal. 

12 

4 

7 

1 

"           " 

Lumbar. 

16 

5 

7 

3 

1 

"           " 

Not  staled, 

5 

3 

1 

1 

Bone  Removed, 

Cerv  ical. 

5 

2 

2 

1 

"          " 

Dorsal, 

6 

2 

1 

3 

"           " 

Lumbar, 

9 

4 

4 

1 

"           " 

Not  stated, 

4 

2 

2 

Ligations, 

4 

4 

Totals,    . 

62 

27 

22 

11 

2' 

Among  the  concomitant  symptoms  noted,  the  compiler  states  that 
"paralysis  is  mentioned  as  a  prominent  symptom  in  only  one  hundred 
and  fifty-one  of  the  six  hundred  and  forty  two  cases  enumerated  in 
the  table.  Making  every  allowance  for  the  considerable  proportion  of 
cases  in  which  the  lesions  were  confined  to  the  apophyses,  it  must  be 
regarded  as  probable  that  this  complication  was  not  always  noticed 
when  present.  There  were  not  a  few  instances  in  which  paralysis  was 
absent  even  when  the  cord  was  injured."  Four  such  cases  are  given, 
all  of  the  lumbar  vertebras,  yet  one  of  these  had  paralysis  of  the 
bladder. 

Bed  sores  occurred  in  twenty-two  cases,  eleven  terminating  fatally. 

Chest  wounds  occurred  in  fourteen  cases,  twelve  terminating  fatally. 

Abdominal  wounds  were  observed  in  fifteen  cases;  there  was  one 
partial  recovery.  The  organs  more  frequently  implicated  were  the 
lung,  diaphram,  liver,  spleen,  and  kidney. 

Tetanus  supervened  in  seven  cases,  with  the  results  not  stated. 
Pyaemia  is  noted  as  occurring  in  eight.  Dyspnoea  and  Dysphagia  were 
frequently  observed,  the  latter  as  often  from  injuries  to  the  muscles 
of  deglution  as  to  lesions  of  the  nerve  trunks.  Costiveness,  as  a  primary 
symptom,  followed  by  secondary  involuntary  diarrhoea,  was  quite 
common ;  as  was  also  various  urinary  complications,  in  two  cases 
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cystitis  was  given  as  the  cause  of  death.    This  valuable  report  closes 
as  follows : 

"Priapism  is  reported  in  three  cases  only,  all  of  the  cervical  region. 
It  will  be  readily  understood  that  the  figures  cited  here  and  through- 
out this  aualysis  of  the  table  by  no  means  furnish  an  exact  estimate 
of  the  number  of  instances,  in  which  a  given  rational  symptom  was 
present,  but  state  simply  how  often  it  was  noted.  The  reports  were 
generally,  of  necessity,  too  brief  to  admit  of  a  full  review  of  the  clini- 
cal phenomena." 

III.    DISLOCATIONS  OF  THE  SPINE. 

Dislocations  of  the  S^ine,  with  the  exception  of  the  cervical  portion, 
are  held  by  most  authors  to  be  impossible  without  fracture;  some 
affirm  that  complete  luxation  in  the  lumbar  region  is  possible  without 
fracture.  Mr.  Shaw  (Holmes,  Syst.  of  8urg.  II),  treats  both  fracture 
and  dislocation  under  the  same  head,  refusing  to  recognize  the  exis- 
tance  of  one  without  the  other,  except  in  exceptional  cases  in  injuries 
of  the  cervical  spine,  stating  that  the  lesion  to  the  cord  was  the  chief 
point  of  interest  to  the  surgeon,  which  was  identical  in  both  condi- 
tions, and  demanded  practically  the  same  treatment.  Accepting  the 
possibility  of  a  pure  dislocation,  although  acknowledged  by  all  writers 
to  be  very  rare,  I  prefer  to  adopt  Hamiltons  method,  and  devote  a 
separate  article  to  the  subject. 

The  causes  of  dislocation  are  similar  to  those  of  fracture,  viz.,  falls 
or  blows  on  the  head  or  nates;  extreme  flexion  laterally  and  back- 
wards. Cases  are  recorded  of  "spontaneous"  dislocation,  due  to 
destructive  processes  in  the  vertebrae,  but  the  conditions  are  rather 
those  of  fracture  than  dislocation. 

The  symptoms  are  likewise  similar  to  fracture,  with  a  single  impor- 
tant differance,  viz.,  the  rigidity  is  equally  as  marked  as  when  luxa- 
tion occurs  in  other  joints.  The  parts  are  not  immovable  on  account 
of  the  pain  attending  motion,  a  voluntary  immobility,  but  involun- 
tary, positive ;  the  parts  are  rigidly  fixed  even  when  under  the  influence 
of  an  anaesthetic.  There  is  pain  upon  attempt  at  motion,  swelling, 
and  discoloration,  with  a  marked  deformity  in  the  spine,  usually  an 
angular  projection.  The  particular  spinous  process  affected,  either 
flattened  or  prominent,  being  that  belonging  to  the  vertebrae  displaced, 
which  occurs  also  in  the  case  of  fracture,  materially  adds  to  the  diffi- 
•culty  in  making  a  diagnosis.  Even  crepitus  is  frequently  wanting  in 
fracture,  and  its  absence  is  therefore  far  from  being  a  reliable  indica- 
tion of  dislocation  ;  indeed  a  very  slight  fracture  with  dislocation  may 
cause  crepitus.  From  every  point  of  view  the  differential  diagnosis  is 
extremely  difficult,  and  cases  not  unfrequently  occur  in  which  the 
most  experienced  surgeon  will  be  unable  to  pronounce  a  positive 
diagnosis.  Dislocations  occurring  in  the  neck,  particularly  in  spare 
subjects,  or  when  the  case  is  seen  before  swelling  has  occurred,  or 
after  it  has  subsided,  from  the  readiness  with  which  the  transverse 
processes  may  be  felt,  are  far  more  readily  recognized  than  when 
occurring  in  other  regions. 
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It  will  be  impossible  to  establish  a  prognosis  based  upon  general 
principles ;  each  case  must  be  studied  without  referance  to  similar 
ones.  The  whole  matter  rests  upon  the  extent  of  the  lesion  to  the 
cord.  When  a  vertebrae  is  completely  dislocated,  even  without  frac- 
ture, the  cord  must  be  put  upon  the  stretch,  if  not  positively  torn. 
Added  to  this,  blood  vessels  are  liable  to  be  torn,  particularly  the 
venous  sinuses  opened,  and  extravasation  into  the  vertebral  canal  will 
occur.  There  are  cases  in  which  the  vertebra  is  rotated,  and  the  con- 
tinuity of  the  canal  thereby  unimpaired.  Here  the  prognosis  would 
be  good,  as  a  matter  of  course.  In  other  cases,  the  displacement  may 
be  in  such  a  direction,  or  to  such  an  extent,  that  the  cord  is  not  com- 
pressed, simply  brought  into  a  state  of  tension.  There  are  numerous 
instances  in  which  the  cord  accommodates  itself  to  this  altered  rela- 
tion, and  any  impairment  of  function  pass  away.  Unfortunately  such 
cases  are  extremely  rare.  In  general,  therefore,  the  prognosis  must 
be  unfavorable ;  if  death  is  escaped,  the  patient  will  have  every  reason 
to  expect  a  permanent  deformity,  with  a  probable  loss  of  health  and 
vigor. 

It  will  be  more  convenient,  following  Hamilton's  arrangement,  to 
speak  of  dislocations  in  each  of  the  spinal  regions  separately,  quoting 
illustrative  cases  in  each  instance. 

(1.)  Lumbar  vertebrce. — Many  authors,  notably  Cooper  and  Boyer 
positively  affirm  that  a  dislocatiou  in  this  region  is  impossible.  Ham- 
ilton whilst  admitting  that  there  are  no  instances,  to  his  knowledge, 
of  an  uncomplicated  dislocation,  think  it  possible  to  conceive  of  such  an 
accident.  He  quotes  a  case  mentioned  by  Cloquet,  as  follows :  aA 
tiler  fell  from  the  roof  of  a  house  backwards,  and  dislocated  one  of  the 
lumbar  vertebrae.  This  patient  lived  many  years  after  the  accident, 
and  at  the  autopsy  it  was  found  that  the  second  lumbar  vertebrae  had 
been  luxated  to  the  right  by  a  movement  of  rotation  about  the  left 
articular  process,  the  two  oblique  processes  of  the  left  side  preserving 
their  connection,  while  those  of  the  right  were  separated  quite  half  an 
inch.  The  right  vertebral  plate  was  broken,  and  the  canal  of  the  ver- 
tebrae was  thus  thrown  open  and  widened." 

A  fatal  case  is  thus  described  by  Dupuytren,  (Inj.  and  Dis.  of  the 
Bones.  8yd.  Edi.  p.  340):  "  A  man  was  crushed  by  the  falling  of  a 
bank  of  earth  upon  his  loins,  when  in  the  act  of  bending  forward. 
On  the  third  day  he  was  brought  to  the  Hotel  Dieu,  when  it  was 
observed  that  his  lower  extremities  were  completely  paralyzed  ;  and 
that  there  existed  in  the  upper  part  of  the  lumbar  region  a  hard  tumor, 
by  pressure  upon  which  crepitus  was  manifested.  A  second  tumor 
could  be  distinctly  felt  in  front  through  the  abdominal  parieties.  and 
the  length  of  the  spine  was  evidently  diminished.  This  man  died  on 
the  sixth  day  from  a  gradual  asphyxia.  When  the  body  was  examined 
it  was  found  that  the  last  dorsal  and  the  first  lumbar  vertebrae  had 
been  pushed  forward  more  than  one  inch,  lacerating  the  spinal  mar- 
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row,  breaking  the  transverse  and  oblique  processes  of  the  last  dorsal 
and  first  two  lumbar  vertebra?,  and  tearing  off  a  small  fragment  of  the 
body  of  one  of  the  vertebrae  when  the  intervetebral  substance  adhered 
to  it."    (Hamilton.) 

(2.)  Dorsal  vertebrae. — Among  the  many  cases  of  luxation  in  this 
region,  Hamilton  is  able  to  find  but  three  in  which  a  simple  disloca- 
tion was  claimed  to  be  found.  They  are  of  less  value  from  the  fact 
that  no  autopsy  was  made  in  two  cases,  and  consequently  are  lacking 
in  verification.  As  in  the  case  of  fracture,  this  accident  is  a  much 
more  serious  one  than  the  last.  The  anatomy  of  this  portion  of  ihe 
spine  would  seem  to  forbid  the  occurrence  of  a  simple  luxation  ;  the 
following  case  from  Hamilton  (p.  511,)  will  serve  to  show  how  this 
may  occur.  The  case  was  that  of  a  mason  who  had  fallen  on  the  back 
upon  the  step  of  a  ladder.  He  died  on  the  following  day.  The  autopsy 
was  thus  described  by  the  surgeon  (Melchiori)  :  uOn  removing  the 
soft  parts  it  was  found  that  the  ligaments  were  extensively  torn  and 
detached,  so  as  to  permit  the  articulating  apophyses  of  the  tenth  ver- 
tebras to  be  carried  into  contact  with  the  back  of  the  ninth.  The 
spinal  marrow  had  undergone  no  visible  alteration." 

Quite  a  number  of  cases,  acknowledged  to  be  complicated  with  frac- 
ture, have  recovered  either  with  or  without  reduction.  Among  the 
former  our  author  quotes  a  remarkable  one  occurring  in  the  practice  of 
Dk.  Graves,  of  New  Hampshire.  Paralysis  and  priapism  followed  a 
dislocation  of  the  last  dorsal  upon  the  first  lumbar  vertebras.  Strong 
extension  and  counter  extension  were  made,  and  the  "restoration  of 
the  line  of  the  vertebral  column  was  found  to  be  nearly  but  not  quite 
perfect.  On  the  sixteenth  day  he  began  to  have  slight  sensation  in 
his  feet,  and  at  the  end  of  six  or  eight  weeks  he  was  able  to  control 
the  evacuations  from  the  bladder  and  rectum.  Several  months  later 
he  had  recovered  so  completely  as  to  walk  with  only  the  aid  of  a  cane." 

As  an  example  of  the  effects  of  unreduced  dislocation,  the  following 
case  may  be  cited,  reported  by  Dr.  Swan,  {Boston  Med.  and  Surg. 
Journal  xxii,  p.  102),  mentioned  by  Hamilton  :  lt  Joseph  Stocks,  aged 
eleven,  in  the  spring  of  1826,  was  crushed  under  the  body  of  an  ox  cart 
in  such  a  manner  as  to  produce  dislocation  of  the  last  dorsal  lrom  the 
first  lumbar  vertebras,  causing  immediately  almost  complete  paralysis 
of  all  the  parts  below.  This  young  man  was  seen  by  Dr.  Swan,  of 
Springfield,  Mass.  in  the  summer  of  1834,  at  which  time  he  was  occu- 
pied as  a  portrait  painter.  His  lower  extremities  remained  paralyzed 
and  of  the  same  size  as  at  the  time  of  the  receipt  of  the  injury.  He 
was  unable  to  sit  erect,  owing  to  the  mobility  of  the  spine  at  the  seat 
of  dislocation,  and  he  had  therefore  lain  constantly  on  his  side.  The 
upper  portion  of  his  body  was  well  developed,  and  his  intellectual 
faculties  were  of  a  high  order." 

Treatment. — Whatever  may  be  said  as  to  the  propriety  or  feasibility 
of  reducing  dislocations  in  the  cervical  region,  and  notwithstanding 
the  excellent  results  obtained  in  the  few  cases  in  which  reduction  was 
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made  in  those  of  the  dorsal  and  lumbar,  there  is  much  doubt  whether 
it  is  safe  or  justifiable  in  the  large  majority  of  cases.  It  has  been  sug- 
gested that  the  danger  to  which  the  cord  is  subjected  from  contusion 
or  stretching  when  forcible  extension  is  made,  particularly  when  com- 
bined with  rotation,  might  expose  the  patient  to  greater  injury  and 
danger  than  if  he  was  left  alone.  The  majority  of  those  sustaining 
such  injuries  die,  it  is  true,  and  the  condition  could  not  be  made 
much  worse  by  attempts  at  reduction.  A  few.  however,  have 
recovered,  even  when  the  luxation  remains  unreduced,  and  hence  I 
am  of  the  opinion  that  it  is  a  duty  to  attempt,  at  least,  to  replace  the 
bones.  The  usual  method  is  to  fix  the  upper  part  of  the  body  by 
strong  bands  under  the  arms,  make  forcible  extension  by  the  feet,  or 
band  surrounding  the  loins,  making  pressure  at  the  same  time  on  the 
projecting  vertebrae,  and  adding  a  slightly  rocking  motion  to  the 
direct  extension.  .Arnica  must  always  be  given  after  the  operation, 
and  quiet  rigorously  maintained.  The  bowels  and  bladder  must  be 
attended  to,  as  in  the  case  of  fracture,  and  attention  given  to  the  pre- 
vention of  bed  sores. 

3.  The  Cervical  Vertebrae. — From  the  greater  mobility  of  the  neck, 
and  nature  of  the  articulation  of  the  vertebrae,  a  simple  dislocation  is 
frequently  met  with.  The  causes  are  as  in  other  regions,  falls  or 
blows  on  the  head  or  neck,  or  extreme  flexion  or  rotation.  The  latter 
frequently  results  in  a  displacement  of  one  side  of  the  articulating 
surfaces,  the  other  remaining  intact.  The  freedom  of  motion  favors 
complete  luxation,  whereby  the  cord  is  subjected  to  dangerous  pres- 
sure, or  to  laceration,  at  the  same  time  admits  of  easy  reduction.  In 
most  of  the  instances  recorded,  as  far  as  the  six  lower  vertebrae  are 
concerned,  the  head  is  rigidly  fixed  in  its  abnormal  position ;  after  a 
time,  should  the  accident  be  survived,  there  is  unusual  mobility.  The 
dislocation  of  the  atlas  from  the  axis,  being  chiefly  a  laceration  of  the 
ligaments,  particularly  the  odontoid,  mobility  is  oftener  observed  than 
rigidity.  The  prominence  of  the  spinous  processes,  and  the  compara- 
tively superficial  position  of  the  vertebrae  in  this  region,  renders  diag- 
nosis from  tactile  examination  a  much  easier  and  more  satisfactory 
process  than  we  have  found  heretofore.  Irregularities  in  the  spinous 
processes  can  nearly  always  be  at  once  made  out,  and  usually  the 
transverse  processes  can  also  be  traced. 

The  prognosis  is  probably  better  in  these  instances,  than  when  other 
regions  of  the  spine  suffer,  inasmuch  as  reduction  is  more  readily 
accomplished.  In  the  case  of  the  atlas  being  dislocated  from  the 
axis,  however,  in  which  the  odontoid  ligament  is  ordinarily  broken, 
retention  will  be  exceedingly  difficult,  there  being  a  natural  tendency 
for  the  odontoid  process  of  the  axis  to  be  carried  backward  against 
the  cord.  It  is  not  uncommon  to  find  such  cases  recover  with  anchy- 
losis of  this  articulation,  preventing  rotation  of  the  head.  There  are 
cases  in  which  the  transverse  processes  are  so  interlocked  that  no 
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justifiable  exertion  of  force  will  release  them.  Failing  in  affecting 
reduction,  therefore,  in  the  manner  hereafter  to  be  described,  our 
prognosis  must  at  all  times  be  very  unfavorable. 

A  number  of  interesting  cases  are  reported  in  the  various  text-books ; 
a  relation  of  many  of  them  would  not  materially  add  to  our  knowledge 
of  the  subject,  and  I  will  quote  a  single  one,  the  only  one  reported  in 
our  journals,  so  far  as  I  am  able  to  discover.  Dr.  H.  N.  Keener,  of 
Springfield,  111.,  reports  as  follows  in  the  Medical  Investigator.  Vol.  IX, 
p.  491,  for  November,  1872:  "About  6  p.  m..  September  12,1872,1 
was  called  to  see  '  a  dead  man  across  the  street.'  I  went  over  and 
found  the  man  being  held  up  and  some  persons  dashing  water  over 
him.  Noticing  that  there  was  a  preternatural  mobility  of  the  head, 
I  told  them  to  stop,  and  gathered  that  he  had  been  drinking  very 
heavily,  and  was  endeavoring  to  ride  a  mule  home,  had  got  as  fai  as 
my  house  when  he  suddenly  pitched  off." 

"  I  had  them  lay  him  out  straight,  and  noticing  there  was  difficulty 
of  the  involuntary  breathing,  examined  his  neck  and  found  quite  a 
depression  in  the  region  of  the  second  cervical  vertebrae.  Diagnosti- 
cated dislocation  of  that  vertebras  forward ;  the  respiration  very  diffi- 
cult, every  gasp  portending  his  last;  the  pulse  48,  slow  and  faintish; 
lips  purplish,  and,  of  course,  completely  unconscious,  as  he  was  dead 
drunk;  temperature  low,  as  he  was  on  the  cold  pavement,  had  been 
douched,  and  nervous  force  partially  gone.  While  lying  upon  his 
back,  his  head  thrown  back  so  that  his  head  rested  upon  the  pave- 
ment, the  dislocation  protruded  forward  so  as  to  be  distinctly  felt." 

"  Dr.  Lord,  an  Allopath,  happened  to  pass  that  way,  and  came  up 
and  examined  the  man,  when  he  suggested  that  some  efforts  be  made 
to  save  the  man's  life.  We  drew  his  head  up  and  forward,  whereupon 
the  respiration  became  more  easy  and  natural,  and  the  pulse  75,  but 
when  released  it  resumed  its  former  position,  and  respiration  again 
became  difficult.  Once  Dr.  L.  thought  that  he  had  reduced  the  dislo- 
cation, but  as  the  breathing  and  pulse  wras  as  formerly,  I  do  not  think 
the  reduction  was  complete." 

'After  being  removed  to  the  police  station,  I  had  a  white  handker- 
chief placed  on  the  back  of  his  head,  and  the  two  ends  brought  forward 
over  each  ear  front,  and  tied  over  a  round  of  the  head  of  a  lounge  he 
was  on,  and  directed  two  men  to  take  hold  of  his  legs  and  pull  him 
down  toward  the  foot  of  the  lounge,  while  I  pressed  down  on  his  fore- 
head to  keep  his  head  in  the  handkerchief,  which  they  did,  and  gava 
him  an  awful  pull,  and  again  respiration  became  natural,  and  pulse 
full  and  75,  and  continued  so  from  that  on  without  an  interruption. 
There  was  no  audible  snap,  but  there  was  the  unmerciful  pull,  and  no 
more  difficult  respiration.  About  10  p.  m.  he  became  conscious. 
Gave  Am.  30  in  water,  and  left  him,  and  he  gradually  improved  until 
I  gave  the  case  to  the  family  physician."  The  case  did  well  up  to 
the  fourteenth,  or  the  second  day,  when  the  doctor  lost  sight  of  it,  the 
patient  walking  to  the  depot  to  return  home. 
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The  treatment  is  sufficiently  indicated  in  the  cases  reported  above. 
In  addition  it  is  only  necessary  to  add  that  for  some  time  after  reduc- 
tion, the  head  must  be  well  supported,  and  particular  care  taken  to 
avoid  sudden  movements  of  the  neck. 

IV.     INJURIES  TO  BLOOD  VESSELS. 

The  peculiar  disposition  of  the  arteries  and  veins  in  the  spine  and 
cord  renders  it  almost  impossible  for  a  fracture  or  dislocation  to 
occur,  if  any  degree  of  displacement  exists,  without  more  or  less 
injury  to  them  and  consequent  haemorrhage;  excepting  in  the  neck, 
however,  the  vessels  are  none  of  them  of  a  size  to  furnish  dangerous 
haemorrhage,  apart  from  the  injury  the  cord  is  subjected  to  from 
extravasation  into  the  vertebral  canal.  The  vertebral  artery  is  so 
disposed,  running  up  through  the  foramina  in  the  transverse  proces- 
ses of  the  cervical  spine  that  it  can  endure  much  displacement  of  the 
vertebrae  without  lesion  unless  sharp  fragments  wound  it.  Below  I 
give  a  brief  sketch  of  the  anatomy  of  the  blood  vessels  of  the  spine, 
which  will  at  once  show  that  should  a  wound  of  any  of  the  blood 
vessels  be  of  sufficient  magnitude  to  call  attention  to  it,  it  would  be 
next  to  an  impossibility  to  determine  the  source  of  the  bleeding,  to 
say  nothing  of  securing  the  vessel. 

The  blood  supply  is  derived,  for  the  most  part,  from  the  vertebral 
artery  in  the  upper  part  of  the  spine,  branches  from  which  unite 
intimately  with  branches  from  a  number  of  vessels.  For  instance, 
in  the  cervical  region,  the  branches  are  from  the  vertebral  and 
ascending  cervical ;  in  the  dorsal,  continuations  of  these  and  twigs 
derived  from  the  intercostals ;  the  lumbar  region  is  supplied,  in 
addition  to  prolongations  of  the  above,  from  the  lumbar,  ilio-lumbar, 
and  lateral  sacral  vessels.  There  are  three  branches  of  the  seven 
main  divisions  of  the  vertebral  artery,  that  are  supplied  to  the  spinal 
cord,  meninges,  and  vertebrae,  viz.,  lateral,  anterior  and  posterior 
spinal. 

The  lateral  spinal  artery  divides  into  two  branches,  one  of  them 
distributed  to  the  posterior  bodies  of  the  vertebrae,  and  the  other  to 
the  meninges  of  the  cord.  They  enter  the  canal  through  the  inter- 
vertebral foramina,  communicating  freely  with  those  of  the  opposite 
side,  and  with  other  twigs  finding  their  way  into  the  canal,  through 
the  foramina,  from  other  vessels. 

The  anterior  spinal  leaves  the  vertebral  artery  near  its  termination 
and  passing  downward,  reinforced  by  twigs  from  the  vessels  enter- 
ing the  spinal  foramina,  anastamoses,  by  a  very  tortuous  arrangement, 
with  the  vessels  of  the  opposite  side.  It  is  situated  in  the  anterior 
median  fissure  beneath  the  pia-mater. 

The  posterior  spinal  occupies  a  similar  position  on  the  posterior  sur- 
face of  the  cord. 

Arteries  not  in  immediate  relation  to  the  spine  are  occasionally 
wounded,  and  have  been  ligated.  A  few  instances  occurred  during 
our  late  war,  some  fourteen  in  number;  the  carotids,  occipital,  and 
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subclavian  arteries,  either  wounded  at  the  same  time  the  spinal 
injury  was  received,  or  secondarily  by  spiculse  of  bone,  erosion  on 
the  sharp  edges  of  the  broken  vertebra?,  or  by  ulceration. 

INJURIES  TO  THE  CORD. 

The  point  of  greatest  interest  to  the  surgeon  in  all  cases  of  spinal 
lesion,  is  the  injury  done  to  the  cord.  It  is  a  matter  of  some  impor- 
tance to  recognize  early  the  actual  condition,  if  not  for  therapeutic 
purposes,  certainly  for  those  of  prognosis.  Accurate  diagnosis  in 
cases  not  involving  a  lesion  of  the  entire  substance  of  the  cord  at  a 
given  point,  can  rarely  be  made  ;  even  those  who  have  devoted  much 
time  to  the  study  of  nervous  phenomena,  are  often  at  fault  in  deter- 
mining the  character  and  extent  of  the  lesion.  When  the  whole  sub- 
stance of  the  cord  is  included  in  the  injury,  complete  paralysis  exist- 
ing of  the  parts  below,  we  recognize  the  extent  of  the  lesion,  but  it  is 
not  easy  to  ascertain  whether  the  cord  is  divided,  compressed,  or  suf- 
fering from  concussion.  Supposing  the  former,  death  is  certain,  if  the 
lesion  is  higher  than  the  last  dorsal  vertebrae ;  compression  gives  a 
slight  hope  of  recovery,  which  will  be  much  stronger  should  concus- 
sion be  recognized.  With  the  history  of  injury  clearly  related,  the 
difficulties  are  greatly  lessened,  but  not  entirely  removed.  Thus  a 
man  has  been  stabbed  in  the  back,  complete  paralysis  of  the  parts 
below  the  seat  of  injury  coming  on  at  once.  The  natural  presumption 
is  that  the  cord  has  been  divided ;  yet  on  examination  we  may  find 
that  the  spinal  canal  has  not  been  opened  at  all,  the  paraplegia  being 
due  to  shock,  and  concussion  of  the  cord. 

I  shall  attempt  to  give  the  more  constant  features  of  the  various 
forms  of  lesion  to  the  cord,  and  it  will  be  found  convenient  to  take 
them  up  in  some  systematic  manner.  The  natural  division  of  the 
subject  would  be,  concussion,  compression,  puncture,  and  section. 

(a.)  Concussion  of  the  (Spine  is  a  term  which  Sir  Astley  Cooper,  I 
think,  first  introduced  to  the  profession,  and  which  has  been  sanc- 
tioned by  long  usage,  although,  as  Mr.  Shaw  says,  it  is  not  easy  to 
discover  the  propriety  of  the  term  from  a  consideration  of  the  supposed 
nature  of  the  accident.  Concussion  of  the  brain  is  a  term  conveying 
some  definite  conception  of  the  lesion ;  it  is  a  jar  of  the  brain  sub- 
stance, with  loss  or  modification  of  function  without  structural  lesion 
as  far  as  can  be  discovered.  Mr.  Shaw,  (Holmes,  Surg.  II,  370) 
admirably  shows  how  the  environment  of  the  brain  predisposes  it  to 
injury,  that  does  not  exist  in  the  case  of  the  cord.  It  is  a  soft  mass, 
accurately  filling  the  skull,  unprovided  with  "  dampers ;"  from  a  blow 
on  the  skull,  insufficient  to  fracture  the  bone,  the  shock  is  communi- 
cated to  the  brain,  which  "is  incapable  of  vibrating  in  harmony  with 
the  bony  case  surrounding  it.  Hence  when  the  skull  is  set  vibrating, 
it  is  obvious  that  the  vibrations  will  inflict  a  succession  of  blows  on 
the  brain.  These  will  vary  in  force  in  diffierent  cases,  but  they  will 
follow  in  rapid  sequence  ;  and  the  multiplication  of  them,  even  when 
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comparatively  weak,  will  be  injurious  to  the  delicate  textures  of  the 
brain."  In  the  cord  we  have  an  entirely  different  state  of  facts.  The 
cord  is  suspended  in  the  canal,  not  in  contact  with  the  bony  walls,, 
the  spinal  fluid  acting  as  a  "  damper  "  or  buffer  to  protect  it  trom  con- 
cussion. The  term  concussion  indicating  that  the  force  of  the  injury 
is  not  transmitted  from  injury  to  parts  immediately  in  relation  with 
the  cord,  but  is  at  once  communicated  to  its  inmost  structure,  it  is 
impossible  to  conceive  of  a  true  concussion  of  the  cord.  However 
this  may  be,  there  are  certain  symptoms  indicative  of  spinal  lesion, 
that  are  frequently  observed  after  severe  concussion,  more  particularly 
in  rail  road  accidents,  that  are  yet  attributed  to  concussion,  and  in  the 
absence  of  more  definite  knowledge  of  the  pathology  the  term  will 
long  continue  to  be  used.  The  chief  difficulty  met  with  in  exhaus- 
tively studying  these  lesions,  is  the  lack  of  post  mortem  records.  But 
one  case  is  to  be  found  in  which  post  mortem  dissection  was  made, 
the  patient  coming  under  the  care  of  the  surgeon  one  year  after  the 
receipt  of  the  injury  (  Vide  Holmes  Surg.  II,  p. ).  In  this  there  was- 
evident  organic  lesion,  and  could  not  properly  be  considered  true  con- 
cussion. One  other  case  is  mentioned,  by  the  same  author,  in  which 
a  clot  of  blood  was  found  in  the  centre  of  the  cord,  but  it  has  not  been 
claimed  as  an  instance  in  point.  From  such  material  as  is  at  hand,  I 
am  of  the  opinion  that  the  condition  is  often  one  of  laceration  or  con- 
tusion,with  atrophic  changes  or  fibrous  degeneration  of  the  cord. 

The  symptoms  are  usually  observed  in  two  well  defined  groups. 
Those  which  might  properly  be  called  primary,  are  paralytic,  usually 
paraplegia,  due  in  all  probability  to  local  contusion,  or  compression 
from  extravasation  of  blood,  and  shock.  These  may  be  persistent, 
but  are  usually  transitory,  giving  place  to  progressive  symptoms,  ulti- 
mately terminating  in  permanent  paralysis.  If  the  case  was  one  of 
pure  concussion,  we  would  expect  symptoms  indicating  lesion  of  the 
whole  cord ;  this  is  not  so.  The  cord  will  be  injured  in  one  or  the 
other  regions,  from  which  extension  is  usually  downward.  In  the 
large  •  majority  of  instances  the  lumbar  spine  seems  to  be  chiefly 
affected. 

The  remote  or  secondary  symptoms  are  those  of  progressive  paralysis,, 
succeeding  well  marked  irritation,  resembling  in  many  essential  par- 
ticulars, spinal  sclerosis. 

It  is  fair  to  suppose  that  what  is  called  concussion  of  the  spine  is 
the  effect  of  one  or  all  of  several  conditions.  Severe  sprain,  will  cause 
Contusion  of  the  spinal  nerves,  which  resulting  in  inflammation  may 
extend  to  the  cord  or  meninges,  or  both ;  effusion  may  bejplastic,  caus- 
ing adhesion  of  the  theca  to  the  bone,  which  in  flexible  portions  of  the 
spine  is  a  source  of  constant  irritation  to  the  cord. 

At  other  times  there  will  be  more  or  less  effusion  into  the  vertebral 
canal,  or  extravasation  of  blood.  In  the  former  instance  adhesions 
may  form  at  a  number  of  points,  each  point  of  attachment  acting  as 
a  separate  source  of   irritation.    In  the  case  of  extravasation,  as 
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already  seen,  small  coagulae  may  remain,  and  finding  attachment  to 
the  dura  mater  or  other  structures  within  the  canal,  keep  up  a  con- 
tinual irritation,  which  will  sooner  or  later  impair  the  integrity  of  the 
cord. 

Small  lacerations  also  occur,  at  times,  either  at  the  origin  of  the 
spinal  nerves,  or  in  the  substance  of  the  cord,  the  wound  healing  by 
cicatrization,  with  all  the  evils  attendant  upon  that  process,  such  as 
contraction,  which  induces  atrophy  of  the  cord. 

As  Mr.  Shaw  {loc.  cit.)  remarks,  we  will  never  know  sufficiently  the 
actual  meaning  of  concussion,  until  our  knowledge  is  derived  more 
from  the  actual  dissection  than  the  verdict  of  ignorant  or  prejudiced 
juries. 

The  treatment  is  very  difficult  to  lay  down  with  any  degree  of  assur- 
ance of  success.  Considering  contusion  and  haemorrhage  to  be  the 
actual  condition,  we  would  expect  rather  better  results  from  Arnica 
than  any  other  single  remedy ;  considered  purely  from  the  supposed 
pathology,  there  is  no  remedy  that  has  such  a  close  relation.  In  the 
absence  of  actual  clinical  experience,  what  I  shall  say  about  treat- 
ment is  purely  hypothetical.  In  Homoeopathic  practice,  as  has  been 
amply  proved  on  numberless  occasions,  our  system  of  proving  reme- 
dies furnishes  most  reliable  data  upon  which  to  base  prescriptions  for 
conditions  not  seen.  The  term  hypothetical  is  not  exactly  correct, 
therefore,  yet  there  is  no  other  word  that  can  be  used. 

The  remote  consequences  must  be  treated  upon  subjective  phe- 
nomena, precisely  as  if  the  case  was  idiopathic,  the  list  of  remedies 
being  as  large  as  the  varying  expressions  of  the  different  cases.  Picric 
ac,  Sep.,  Hil.,  Plumb,  and  other  remedies  having  a  marked  relation  to 
the  spine,  may  be  indicated,  the  chapter  of  Diseases  of  the  Spine,  {Surg: 
T/ierap.)  giving  full  indications.  In  very  many  of  these  cases,  how- 
ever, Arnica  will  be  found  as  potent  as  when  the  case  is  seen  in  the 
primary  stages. 

(6.)  Compression  of  the  cord,  is  a  common  accident  in  spinal  lesions, 
produced  either  by  the  pressure  of  fragments  of  the  vertebra?  in  cases 
of  fracture  ;  in  dislocations  from  the  displaced  vertebrae ;  or  in  either 
accident  from  extravasation  of  blood  into  the  vertebral  canal.  The 
growth  of  tumors  in  connection  with  the  spine,  tubercular  conditions 
or  constriction  from  cicatricial  formations.  It  is  evident  that  the 
symptoms  will  depend  largely  upon  the  nature  of  the  case.  When 
from  traumatic  causes,  they  come  on  at  once,  are  connected  with 
atrophy  or  wasting  of  the  parts  below  the  point  of  injury,  and  usually 
reach  their  maximum  of  intensity  immediately.  In  the  case  of  com- 
pression from  slowly  augmenting  morbid  action,  they  are  equally 
slow,  progressing,  step  by  step,  with  the  growth  or  increase  of  the 
morbid  process  responsible  for  the  pressure,  with  wasting  of  the 
parts  below. 

The  symptoms  depend,  as  far  as  severity  is  concerned,  upon  the 
degree  of  compression.    They  are  chiefly  paralytic ;  in  the  case  of 
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fracture  or  dislocation,  with  any  degree  of  displacement,  paralysis  is 
pronounced.  The  growth  of  tumors,  deposit  of  tubercles,  or  extrava- 
sations of  blood,  produces  irritability  of  the  spine,  in  the  earlier 
stages,  paralytic  symptoms  increasing  or  diminishing  as  the  pressure 
is  increased  or  diminished. 

In  the  absence  of  a  history  of  trauma  there  are  few  cases  that  can 
be  at  once  made  out ;  the  symptoms  must  be  obscure,  and  may  be 
mistaken  for  atrophy  of  the  cord,  ansemia, or  locomotor  ataxia.  As 
a  matter  of  fact,  the  indications  for  remedies  will  be  the  same  in 
one  case  as  in  the  other,  but  prognosis  must  be  impossible,  at  least 
with  any  degree  of  accuracy. 

Diagnosis,  as  far  as  location  of  the  lesion  is  concerned,  is  not  usually 
difficult.  Paraplegic  symptoms,  up  to  a  certain  level,  will  mark  the 
extent  and  point  of  beginning  of  the  lesion.  It  must  be  remembered, 
however,  that  spinal  metamorphosis  proceeds  downwards  from  the 
injured  point,  at  least  primarily.  There  is  usually  some  irritation  or 
exaltation  of  sensibility  above  for  some  distance  ;  after  the  morbid 
action  has  invaded  all  the  tissues  below  it  occasionally  becomes 
developed  above. 

Prognosis,  under  all  circumstances,  whether  acute  or  chronic,  must 
be  guarded,  few  cases  recovering  fully.  As  a  rule,  the  more  acute 
the  condition  the  better  the  prognosis,  in  cases  of  fracture  or  dislo- 
cation, if  reduction  can  be  effected  and  the  symptoms  immediately 
improve,  there  is  much  hope  that  a  cure  will  be  effected.  If  reduc" 
tion  is  impossible,  or  when  successful,  no  improvement  in*  the 
symptoms  occurs,  the  prognosis  is  unfavorable.  When  the  condition 
is  chronic,  due  to  the  growth  of  tumors,  or  some  other  morbid 
process,  it  is  impossible  to  prognosticate  the  result.  In  some 
instances,  the  parts  accommodate  themselves  to  the  slowly  increasing 
pressure  ;  so  that  when  it  is  removed,  if  there  is  no  complete  resolu- 
tion, there  is  at  least  no  increase  of  the  paralysis.  In  others,  the 
removal  of  the  pressure  seems  to  give  impetus  to  the  spinal  disorgan- 
ization, and  the  case  rapidly  assumes  fatal  characters. 

Treatment  presents  two  prominent  indications  to  be  fulfilled :  first, 
remove  the  pressure,  and  second,  attack  the  conditions  of  the  cord, 
caused  by  the  same.  As  said  when  speaking  of  injuries  of  the 
vertebra,  attempts  at  reduction  of  displaced  or  broken  bones  must  be 
governed  by  circumstances.  It  is  unnecessary  to  return  to  that 
subject  again.  The  other  conditions  may  be  met  with  greater 
readiness  if  they  can  be  diagnosticated.  Tumors  must  be  removed 
if  external  to  the  vertebral  canal,  effusions  discussed  with  proper 
remedies ;  tubercles  probably  will  be  unaffected  by  any  treatment, 
chiefly  on  account  of  the  obscurity  of  the  condition,  but  the  length  of 
time  elapsing  before  they  can  be  recognized  furnishes  an  opportunity 
for  their  increase  far  beyond  any  hope  of  cure. 

The  remedies  must  be  selected  by  weighing  well  the  indications 


INJURIES    OF   THE    SPINE.  363 

noted  in  preceeding  paragraphs,  and  the  chapter  on  spinal  lesions  in  a 
previous  volume  (Therap.)  Arnica  must,  however,  be  the  remedy  more 
frequently  indicated. 

(c.)  Puncture  or  partial  division  of  the  cord,  is  a  very  serious  accident, 
both  in  primary  and  remote  consequences.  It  is  usually  the  result  of 
stabs  wiih  pointed  weapons,  injury  from  sharp  spiculse  of  bone,  or 
laceration  of  the  cord  from  extreme  flexion  of  the  spine,  or  concussion. 
The  ill  consequences  are  not  alone  due  to  the  initial  lesion,  but  to  a 
very  large  extent  to  the  hsemorrhagic  effusion  into  the  canal,  and  the 
associated  injury  to  near  parts.  The  symptoms  may  be  studied  in  two 
groups,  a  primary  and  remote. 

The  primary  symptoms  depend  largely  upon  the  extent  and  charac- 
ter of  the  lesion.  When  a  laceration  occurs,  or  the  cord  is  divided  to 
some  extent,  paralysis,  in  some  form,  must  ensue.  The  entrance  of 
blood  into  the  canal  will  add  symptoms  of  compression,  and  the  diag- 
nosis must  be  very  obscure.  When  made  by  stabbing  instruments,  a 
reasonable  opinion  may  be  formed  of  the  nature  of  the  accident ;  but, 
when  the  injury  comes  from  within,  as  from  injury  to  the  bones,  the 
symptoms  are  very  perplexing.  When  a  simple  puncture  is  made,  the 
symptoms  are  choreic  or  ataxic  in  character.  Usually  there  will  be 
spasmodic  conditions  in  particular  sets  of  muscles,  either  tonic  or 
clonic,  developing  in  talipes  of  some  form,  or  distortion  of  other  joints , 
or  some  interference  with  muscular  co-ordination. 

The  prognosis  is  usually  unfavorable,  although  it  is  better  in  propor- 
tion as  irritation  of  the  spine  predominates  over  paralysis.  This  is 
from  the  fact,  that  paralj  sis  indicates  a  lesion  of  the  cord  to  such  an 
extent  that  it  can  only  be  cured  by  cicatrization.  The  principle  of 
contraction  peculiar  to  this  process  has  the  effect  to  cause  fatal  com- 
pression of  the  cord,  with  resulting  atrophy,  or  granular,  fatty, 
fibrous,  or  some  other  form  of  degeneration.  When  simple  irritation 
exists,  if  no  cicatricial  adhesions  occur,  a  cure  may  be  confidently 
expected. 

The  treatment,  in  the  majority  of  instances  of  simple  puncture,  is 
quite  successful.  Hypericum  will  usually  fulfil  every  indication. 
Symptoms  of  compression,  will  call  for  Arnica,  the  presumption  beings 
when  a  wound  of  any  size  is  made,  that  blood  is  poured  into  the  ver- 
tebral canal.  Should  there  be  reason  to  suspect  cicatricial  adhesions, 
or  contraction  in  cicatrices  of  the  cord,  my  experience  with  Silicea  for 
similar  condition';  elsewhere,  would  lead  me  to  prescribe  it  in  this 
instance,  with  some  considerable  degree  of  confidence. 

(d.)  Complete  division  of  the  cord  is  a  condition  utterly  hopeless  of 
cure.  Union  can  never  occur,  and  when  the  lesion  is  above  the 
eleventh  dorsal  vertebrae,  death  is  inevitable,  sooner  or  later.  The 
certainty  of  death  is  increased  as  we  go  higher  up  the  spine,  or  rather 
it  will  follow  the  accident  more  speedily.  The  symptoms  are  those 
of  complete  paraplegia,  with  other  functional  derangements  as  laid 
down  under  fractures  and  dislocations. 
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The  hand  and  arm,  from  the  multiplicity  of  uses  to  which  it  is 
applied,  and  its  exposed  position,  is  very  frequently  injured,  perhaps 
more  so  than  any  other  part  of  the  body.  Almost  every  conceivable 
form  of  injury  has  been  noted  in  this  region,  which  while  rarely 
dangerous  to  life,  are  frequently  causative  of  great  future  discomfort, 
from  the  crippling  of  a  member  essential  to  the  proper  performance 
of  nearly  every  function  of  life.  Following  a  systematic  arrangement 
of  the  subject  it  will  be  more  convenient  to  arrange  it  under  the  fol- 
lowing heads:  Wounds  of  soft  parts;  wounds  of  blood  vessels; 
wounds  of  nerves  ;  fractures,  and  dislocations.  For  this  purpose  it 
seems  proper  to  include  the  scapula  and  clavicle  as  essential  portions 
of  the  limb. 

I.  WOUNDS  OF  THE   SOFT  FARTS. 

Wounds  of  the  soft  parts  occur  of  all  forms,  and  command  attention 
from  the  frequency  with  which  neglected  cases  recover  with  perma- 
nent crippling  of  the  member.  Apart  from  the  injury  sustained  by 
the  blood  vessels,  which  will  receive  particular  attention,  that  of  the 
tendons  is  perhaps  of  the  most  interest  and  moment.  Wounds  of  the 
large  muscles,  particularly  those  of  extension  and  flexion,  may  seriously 
impair  the  usefulness  of  the  limb,  but  generally  union  is  secured  so 
that  little  loss  of  power  is  perceptible.  Division  of  the  tendons,  par- 
ticularly of  the  wrist,  is  quite  a  different  matter ;  the  result  is  either 
in  stiffness  of  the  joint,  or  what  is  called  a  "  dangling  joint."  In  the 
first  instance,  the  trouble  will  be  found  to  be  in  cicatricial  adhesions 
between  the  tendons  and  their  sheaths,  which  last  frequently  become 
attached  to  near  parts  from  inflammatory  exudation ;  or  a  wide  retrac- 
tion of  the  cut  ends,  with  adhesion  of  these  extremities  to  the  parts 
with  which  they  are  in  contact.  Should  the  injured  part  have  been 
put  up  in  a  splint,  and  kept  motionless  for  some  time,  there  will  be 
changes  in  the  fascia  and  other  tissues  of  the  joint,  due  to  inflamma- 
tory action  chiefly,  which  alone  will  cause  more  or  less  permanent 
immobility. 

The  "dangling  joint,"  is  a  term  used  to  indicate  a  condition  in 
which  the  tendons,  particularly  the  flexors,  are  completely  divided, 
and  the  wound  has  healed  with  such  a  slight  inflammation  that  no 
plastic  adhesions  have  occurred.  In  such  cases  the  thand  literally 
dangles  from  the  arm,  with  no  power  of  flexion  in  it  or  the  ringers, 
the  associate  injury  to  the  nerves  and  blood  vessels  being  such  that  it 
is  atrophied,  and  completely  useless  for  all  purposes  of  life. 

364. 
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Lacerated  and  punctured  wounds  are  very  prone  to  result  in 
tetanus,  perhaps  the  tendency  is  as  great  as  from  similar  injuries  in 
the  foot.  Slight  wounds,  as  from  tacks,  needles,  pins,  broken  glass, 
splinters  of  wood,  and  similar  accidents,  are  exceedingly  common, 
almost  of  daily  occurrence  in  many  occupations,  but  are  rarely  of 
any  moment.  In  certain  conditions  of  the  body,  even  such  slight 
lesions  may  be  followed  by  very  serious  consequences ;  abscess,  whit- 
low, tetaDus,  erysipelas  and  other  conditions  maybe  set  up.  In  those 
suffering  from  any  specific  dyscrasia,  whether  active  or  latent,  loss  of  a 
finger,  hand  or  arm  has  followed  a  scratch  with  a  pin.  So  also  in  the 
case  of  inebriates,  serious  consequences  are  quite  frequently 
observed. 

Needles  are  frequently  thrust  into  the  fingers  and  hands,  particu- 
larly among  washerwomen,  often  breaking  off,  so  that  no  portion 
projects  externally.  Apart  from  the  pain  caused  on  attempting  to 
use  the  hand,  and  the  possibility  of  tetanus  ensuing,  the  well  known 
and  remarkable  tendency  for  such  fragments  to  travel  for.  long- 
distances  through  the  tissues,  even  traversing  the  whole  length  of 
the  limb,  makes  it  a  leading  indication  to  remove  them  whenever  it 
is  possible  to  do  so. 

When  the  fragment  is  completely  out  of  sight  and  cannot  be  felt 
through  the  skin,  no  attempt  should  be  made  to  find  and  extract  it, 
unless  the  pain  on  motion  of  the  part  can  be  accurately  localized. 
An  examination  of  the  part  is  best  made  as  follows :  Placing  the 
thumb  of  the  right  hand  over  the  puncture  of  entrance,  and  the 
remaining  fingers  on  the  opposite  side  of  the  part  or  limb,  pressure 
will  reveal  the  foreign  material  if  it  is  lying  vertically  to  the  surface. 
If  not  felt  by  these  manipulations,  pinching  up  a  deep  fold  of  the  soft 
parts,  including  the"  puncture,  may  enable  the  fragment  to  be 
detected.  Failing  in  these  methods,  and  being  unable  to  localize  the 
pain,  no  attempt  is  to  be  made  at  extraction.  When  the  fragment  is 
detected,  all  attempts  at  extraction  by  the  use  of  magnets  will  be 
futile,  however  excellent  the  idea  may  be  in  theory,  nothing  but 
radical  measures  will  suffice.  Take  a  small  tenotome,  and  holding 
the  fold  of  integument  with  the  left  hand,  so  that  the  extremity  of 
the  needle  may  be  distinctly  felt,  insert  the  knife,  flatwise,  a  little  to 
one  side  of  the  end  it  is  desired  to  reach,  and  cut  down  upon  it.  If 
successful  in  striking  it,  the  grating  of  the  knife  upon  it  will 
announce  the  fact.  Do  not  relax  the  grasp  with  the  other  hand. 
Introducing  a  pair  of  forceps  into  the  wound,  the  fragment  may  be 
withdrawn,  usually  requiring  some  exertion  of  force  to  dislodge  it. 
The  incision  must  be  a  smooth  one,  made  by  a  single  decided  motion, 
any  picking  of  the  parts  asunder  is  not  only  bad  surgery,  but 
exposes  the  patient  to  abscess,  or  perhaps  even  greater  trouble  if  at 
all  predisposed  to  morbid  action.  The  needle  will  usually  be  much 
discolored.  The  subsequent  treatment  will  simply  consist  in 
covering  the  puncture  with  a  piece  of  adhesive  plaster  or  collodion. 
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Lacerated  or  contused  wounds  present  no  particular  point  of 
interest  apart  from  what  has  already  been  said  in  a  previous  chapter 
The  only  question  that  might  arise  as  related  to  this  particular 
region  would  be  that  of  amputation,  with  reference  to  the  occupation 
or  social  position  of  the  sufferer.  In  a  laboring  man,  for  instance, 
who  has  received  a  severe  contusion  of  a  linger,  one  that  demanded 
amputation,  as  much  of  the  member  should  be  saved  as  possible.  If 
the  whole  finger  was  condemned,  it  would  be  amputated  bv  disarticu- 
lation at  the  phalangeo-metacarpal  joint,  thus  preserving  the  trans- 
verse ligament  and  the  natural  breadth  of  the  hand.  In  persons  of 
higher  social  standing,  or  those  in  whom  symmetry  is  more  desirable 
than  strength,  amputation  should,  under  similar  circumstances,  be 
performed  below  the  head  of  the  metacarpal  bone,  whereby  a  gap 
between  the  fingers  is  avoided. 

Treatment  of  wounds,  is  conducted  on  the  same  principles  laid  down 
in  an  earlier  chapter.  The  musclt s  and  tendons  of  the  arm  are  of 
such  a  size  and  character,  that  division  will  always  be  followed  by 
extreme  dispartition.  Position  and  the  proper  use  of  sutures,  must  be 
considered  to  overcome  this,  at  the  same  time  avoiding,  if  at  all  pos- 
sible to  do  so,  any  unnatural  and  suained  position  ;  if  this  should  prove 
impossible  or  difficult,  care  must  be  taken  not  to  retain  the  dressings 
so  long  that  the  arm  will  be  injured  by  vicious  attachments  of  the 
divided  organs,  or  other  causes.  There  are  cases  mentioned  in  which 
union  has  occurred  under  the  most  disadvantageous  circumstances.  One 
such  is  recorded  in  the  JSew  England  Med.  Gazette,  (Oct.  1880,  p.  320), 
which  I  quote  entire :  "  On  the  5th  of  February  188U,  Dr.  L.  L.  Stanton, 

of  Tarborough,  N.  B.,  was  called  to  see  Mary  S ,  a  girl  of  eleven 

years,  quite  ansemic  and  small  for  her  age.  While  procuring  firewood, 
she  placed  her  hand  in  the  way  of  an  ax,  when  at  one  blow  it  was 
severed  from  the  styloid  process  diagonally  accross  tho  trapezium 
passing  through  the  scaphoid  bone  and  posterior  anular  ligament, 
dividing  all  the  muscles,  bones  and  blood  vessels,  and  completely  separ- 
ating the  hand  from  the  arm,  excepting  a  small  portion  ot  skiu,  below 
the  articulation  with  the  ulna;  the  hand  was  hanging  at  right  angles 
to  the  arm  when  the  physician  arrived,  half  an  hour  after  the  acci- 
dent." 

"  Amputation  at  the  joint  above  was  at  once  decided  upon,  and  Dr. 
Stanton  returned  to  his  office,  a  distance  of  half  a  mile,  lor  the  assis- 
tance of  another  physician  ;  this  being  impracticable,  he  replaced  the 
hand,  holding  it  securely  in  position  with  silver  wire  sutures  and 
adhesive  plaster.  During  the  process,  the  patient  complained  of  pain 
in  the  arm,  from  the  needle,  but  none  when  it  was  used  on  the  hand.' 

"The  hand  and  arm  were  secured  upon  a  broad  splint,  and  kept 
warm  by  hot  flannel  cloths.  Twelve  hours  later,  the  hand  was  much 
swollen,  bnt  there  was  no  sensation  or  pulsation,  nor  had  the  patient 
complained  of  pain,  but  rested  quietly.  The  next  day  there  was  a 
ittle  pain,  but  no  change  in  appearance.    On  the  third  day  there  was 


INJUBIES    OF   THE    UPPER    EXTREMETIES.  367 

pulsation  in  the  hand  and  a  different  color;  and  from  this  time  there 
was  no  suppuration,  no  secretion  of  any  kind,  and  the  wound  entirely 
healed.  The  sutures  were  removed  on  the  fourteenth  day,  and  for  a 
time  the  hand  was  carried  in  a  sling.  At  present  the  patient  is  able 
to  extend  the  fingers,  and  grasp  with  nearly  her  usual  strength.  There 
is  no  anchylosis  of  the  wrist  joint." 

In  case  of  stiffness  of  the  joints  from  cicatricial  contraction  or 
adhesions,  there  are  a  number  of  methods  promising  more  or  less  relief, 
already  referred  to  in  another  place.  Should  Silicea,  or  electrolysis 
fail,  the  scar  may  be  dissected  out,  or  the  adhesions  divided  subcut- 
aneously  and  carbolized  cat-gut  crowded  into  the  opening.  It  will 
only  occur  in  extraordinarily  severe  cases  that  such  measures  will  be 
demanded  ;  in  the  majority  of  instances,  as  far  as  my  own  experience 
goes,  Sil.  or  the  galvanic  currrent  will  prove  all  sufficient. 

Dangling  joints  will  prove  incurable  in  the  majority  of  instances ; 
the  most  that  can  be  done  is  to  supply  the  lacking  function  by  the 
employment  of  mechanical  appliances.  In  the  only  case  I  have  seen 
excellent  results  were  obtained  from  the  use  of  a  glove  with  elastic 
bands ;  it  is  a  better  apparatus  than  that  of  Heyfelder,  (as  in  the  cut,) 
but  if  economy  and  cheapness  are  essential,  the  latter  may  be  used. 


No.  32.    Heyeelder's  Splint, 

With  referance  to  injuries  to  the  bloodvessels  and  nerves,  a  very 
important  consideration  in  wounds  of  the  arm,  I  shall  consider  them 
in  separate  sections,  although  the  arrangement  is  somewhat  artificial. 

II.  INJURIES  OF  THE  BLOOD  VESSELS. 

Considering  the  superior  extremity  to  include  the  clavicles  and 
scapulas,  which  in  some  respects  is  a  perfectly  natural  arrangement, 
it  would  be  proper  to  include  in  an  account  of  injuries  to  the  blood 
vessels  of  this  member,  those  which  supply  or  are  in  relation  to  these 
bones.  This  plan,  however,  will  necessitate  a  recapitulation  in  another 
place,  as  many  of  the  vessels  are  derived  from  the  subclavian  artery, 
and  1  will  only  adopt  it  in  part ;  I  will  take  up,  at  this  time,  therefore, 
such  vessels  as  are  derived  from  the  axillary,  or  are  continuations  of 
it. 

We  find  that  the  blood  supply  and  circulation  of  the  arm,  may  be 
condensed  as  follows  : 
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1.  The  auxiliary  artery  is  the  common  source  or  origin,  and  will  be 
remembered  as  a  continuation  of  the  subclavian,  commencing  at  the 
border  of  the  first  rib,  and  terminating  at  the  tuberosities  of  ,the 
humerus,  at  the  point  of  attachment  of  the  latissimus  dorsi  and  teres 
major  muscles.  For  surgical  purposes  the  artery  is  divided  into  three 
portions,  known  respectively  as  the  first,  second,  and  third  parts,  an 
arrangement  which  in  its  main  features  should  be  borne  in  mind,  the 
relations  the  different  parts  sustain  to  the  nerves  being  important  in 
operations  for  ligature.  The  pectoralis  minor  muscle  marks  the  limits 
of  each  part.  Thus,  the  first  portion  lies  above  that  muscle  ;  the  second 
beneath  it;  and  the  third  below  it.  At  the  commencement  of  its 
course  it  is  very  deeply  situated,  but  in  the  third  part  becomes  quite 
superficial,  being  covered  by  little  more  than  integument  and  super- 
ficial fascia. 

In  the  first  part  of  its  course,  the  brachial  plexus  of  nerves  will  be 
found  on  the  outer  side,  but  not  in  close  relation  to  it,  being 
separated  by  an  interval  of  cellular  tissue.  The  cephalic  vein  will  be 
found  in  front,  and  the  axillary  vein  on  the  inner  side. 

In  the  second  part,  we  find  the  axillary  vein  is  still  on  'the  inner 
side,  but  the  brachial  plexus  closely  surrounds  the  vessel,  separating 
it  from  the  vein.  The  same  arrangement  continues  into  the  third 
part. 

To  secure  this  vessel  by  ligature,  it  is  a  very  rare,  difficult,  and 
dangerous  operation  to  attempt  it  in  either  the  first  or  second  part  of 
its  course.  The  depth  of  the  vessel  and  the  important  structures  it  is 
in  relation  with  renders  it  a  formidable  undertaking  that  should 
never  be  attempted  by  an  inexperienced  person,  in  fact  good 
anatomists  and  accomplished  operators  will  avoid  the  attempt, 
unless  the  circumstances  are  such  that  no  other  course  is  possible. 
In  the  third  or  lowest  portion  of  the  vessel  it  may  be  readily  tied, 
although  skill  and  accurate  anatomical  knowledge  will  still  be 
required.  The  line  of  the  vessel  may  be  indicated  with  sufficient 
accuracy,  by  extending  the  arm  at  right  angles,  or  a  little  more,  and 
marking  it  out  in  the  centre  of  the  axilla,  inclining  a  little  to  the 
front.  The  incision  is  made  by  transfixion  through  the  integument, 
the  loose  tissue  carefully  separated  by  the  handle  of  the  scalpel, 
and  the  fascia  carefully  divided.  The  median  nerve  and  axillary 
vein  will  then  be  brought  into  view.  Up  to  this  time  the  arm  has 
been  held  extended  upwards,  it  is  now  brought  down  to  a  little  less 
than  a  right  angle,  and  with  a  spatula  the  assistant  holds  the  nerve 
outwards,  and  the  vein  inwards ;  the  ligature  is  to  be  introduced 
between  the  vein  and  artery,  the  needle  carried  down  to  the  artery. 
When  the  branches  of  this  vessel  are  wounded  and  the  extremities 
cannot  be  found  in  the  external  wound,  the  main  trunk  is  to  be 
secured  as  above. 

The  branches  should  be  remembered,  if  not  with  perfect  accuracy, 
at  least   sufficiently  so  to  enable  the  attendant  to  determine  the 
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source  of  the  bleeding.  They  are  seven  in  number,  three  from  the 
third  part  of  the  vessel,  and  two  from  each  of  the  others.  Com- 
mencing with  the  first  part,  these  vessels  are  as  follows :  superior  and 
acromial  thoracic ;  thoracica  longa,  and  thoracica  alaris;  subscapular; 
anterior  circumflex  and  posterior  circumflex.  The  first  branch  has 
nothing  to  do  with  the  arm.  The  second,  or  acromial  thoracic 
divides  into  a  number  of  branches,  some  of  them  distributed  to  the 
chest,  and  some  to  the  acromial  region  and  muscles  and  other  parts 
there.  The  two  next  are  small  branches,  of  little  importance  as  to 
hemorrhage,  and  are  found  in  the  axillary  space,  supplying  the  glands 
and  integument.  The  subscapular,  in  close  relation  with  the  lower 
margin  of  the  muscle  of  the  same  name,  is  the  largest  and  most 
important  of  the  branches  of  the  axillary,  dividing  up  into  branches, 
and  inosculating  with  branches  from  the  subclavian,  supplying  the 
scapula.  It  is  impossible  to  describe  its  course  in  a  manner  that 
would  be„of  much  value  to  the  surgeon  —  further  than  to  state  that  it 
follows  a  general  course  identical  with  the  posterior  border  of  the 
scapula,  and  in  quite  close  relation  to  it.  Its  situation  is  so  deep 
that  it  will  rarely  sustain  injury  that  will  call  for  its  ligature.  The 
other  branches  are  distributed  to  the  head  of  the  humerus,  and  a 
portion  of  the  superior  border  of  the  scapula. 

2.  The  Brachial  artery  is  a  continuation  of  the  axillary,  com- 
mencing at  the  tuberosities,  below  the  heads  of  the  muscles  inserted 
therein,  and  continuing  down  the  front,  and  slightly  to  the  inner 
surface  of  the  humerus,  for  half  of  its  course,  when  it  is  found 
directly  in  front.  It  extends  to  within  a  short  distance  of  the  bend  of 
the  elbow,  where  it  divides  into  the  radial  and  ulnar.  The  branches 
of  interest  to  the  surgeon  are  the  superior  profunda,  nutrient, 
inferior  profunda,  and  anastomotica  magna,  with  a  number  of 
muscular  branches. 

The  superior  profunda  is  given  off  soon  after  the  commei  cement  of 
the  brachial,  and  winding  around  the  bone  in  the  muscular  spiral 
groove,  supplies  the  back  of  the  arm. 

The  inferior  profunda  is  given  off  a  little  below  the  middle  of  the 
humerus,  and  also  passes  backwards,  supplying  the  posterior  part  of 
the  arm.  These  vessels  anastomose  with  each  other,  as  well  as  with 
the  anastomotica  magna,  and  branches  from  the  ulnar  and  radial 
above. 

The  nutrient  artery  is  given  off  at  the  centre  of  the  humerus, 
passing  down  to  about  the  insertion  of  the  coraco  brachialis  it 
enters  the  bone  through  the  nutrient  foramen. 

The  anastomotica  magna  arises  about  two  inches  above  the  level  of 
the  elbow  joint,  and  passing  backwards,  arching  over  the  olecranon 
fossa,  supplies  the  back  of  the  arm  by  inosculating  with  the  other 
vessels  from  the  brachial,  and  ascending  branches  from  the  forearm. 

The  muscular  branches,  varying  in  number  and  distribution,  are 
quite  large  vessels,  and  furnish  important  bleeding  when  wounded. 
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Whilst  it  is  impossible  to  give  their  source  and  distribution  with  suffi- 
cient accuracy  to  be  of  value  to  the  surgeon,  haemorrhage  from  that 
source  may  be  recognized  from  the  fact  that  the  wound  does  not 
extend  very  deeply. 

The  course  of  the  brachial  may  be  quite  accurately  marked,  by  draw- 
ing a  line  from  a  point  a  little  forward  of  the  middle  of  the  axillary 
space,  directly  to  the  centre  of  the  bend  of  the  elbow.  A  ligature 
applied  in  cases  of  wounds  of  the  hand  or  forearm,  or  indeed  under 
all  circumstances  when  possible,  had  better  be  applied  a  little  below 
the  middle,  between  the  nutrient  artery  and  the  inferior  profunda.  To 
apply  one  higher  than  this,  may  unnescessarily  interfere  with  the  nutri- 
tion of  the  bone ;  lower  it  would  be  ineffectual  in  arresting  the  bleed- 
ing, from  the  free  communication  between  the  profunda  and  the 
vessels  supplying  the  lower  arm. 

The  line  will  be  found  to  fall  along  the  inner  edge  of  the  biceps 
muscles,  and  the  vessel  will  usually  be  found  quite  superficially 
situated,  just  beneath  the  border  of  this  muscle,  except  near  the 
elbow,  where  it  dips  down  deeply,  and  is  covered  over  by  the  bicipi- 
tal fascia.  In  the  first  part  of  its  course  the  median  nerve  will  be 
found  on  the  outside  of  the  artery,  but  soon  runs  over  it,  and  in  the 
lower  third  will  be  found  in  the  inner  side.  The  basilic  vein  will  be 
found  on  the  inside,  partially  overlapping  the  artery.  The  parts 
being  exposed,  the  biceps  muscle  and  median  nerve  are  to  be  drawn 
outward  and  vein  inward. 

It  occasionally  occurs  that  the  brachial  artery  is  double  for  a 
portion  of  its  course,  particularly  the  upper.  In  such  an  event,  the 
surgeon  must  make  pressure  on  each  one,  and  thus  determine,  by  its 
effect  on  the  hsemorrhage,  which  one  is  to  be  taken  up. 

3.  Arteries  of  the  Forearm.— At  the  bend  of  the  elbow,  a  little  above, 
the  brachial  divides  into  two  branches,  the  radial  and  ulnar,  passing 
down  the  side  of  the  forearm  indicated  by  their  name.  The  radial 
is  the  smaller  of  the  two,  but  from  its  being  in  the  same  line  of  the 
brachial  is  generally  considered  to  be  an  extension  of  that  vessel. 
Each  vessel  will  require  separate  consideration. 

(a.)  The  radial  artery  runs  along  the  radial  side  of  the  forearm,  as 
far  as  the  wrist,  when  it  winds  backward  around  the  carpus,  under- 
neath the  flexor  tendons  of  the  thumb,  into  the  palm  of  the  hand, 
crossing  it  to  the  ulnar  side,  forming  the  deep  palmar  arch,  and  ter- 
minating by  inosculating  with  the  deep  branch  of  the  ulnar  artery. 
In  its  course  it  gives  off  a  number  of  branches,  but,  with  the  excep- 
tion of  those  in  the  hand,  their  description  can  be  of  no  service  to  the 
surgeon,  as  it  will  be  readily  borne  in  mind  that  the  distribution  is 
chiefly  on  the  radial  side  of  the  arm. 

In  the  hand  (and  it  is  important  to  remember  this),  the  thumb  and 
index  finger  are  supplied  from  the  radial,  the  index  finger,  only  on  the 
radial  side— the  other  fingers  being  supplied  by  the  ulnar,  or  super- 
ficial palmar  arch.  The  other  branches  of  the  deep  arch,  are  given 
to  the  inter-osseous  muscles  largely. 
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The  radial  artery  may  require  ligation  for  wounds  in  the  hand,  in 
parts  supplied  by  it  as  above,  in  addition  to  wounds  in  its  continuity. 
It  will  frequently  occur  that  bleeding  from  the  deep  palmar  arch 
cannot  be  controlled  by  ligation  of  the  radial,  owing  to  the  free 
inosculation.  For  this  reason,  if  pressure,  and  extreme  flexion  of 
the  arm  will  not  arrest  the  bleeding,  the  brachial  must  be  taken  up. 

The  course  of  the  radial  artery  may  be  marked  out  by  drawing  a 
line  alo  g  the  inner  border  of  the  supinator  longus  muscle;  in  the 
lower  part  of  its  course  it  will  be  found  between  the  tendon  of  that 
muscle  and  that  of  the  flexor  carpi  radialis.  The  nerve  will  be  found 
on  the  outer  side  of  the  artery,  in  the  upper  part  of  its  course,  and 
beneath  it,  slightly,  below. 

In  wounds  of  the  deep  palmar  arch,  it  is  usually  impossible  to 
secure  the  vessel  in  the  wound,  and  as  said  before,  ligation  of  the 
radi  1  is  frequently  useless;  on  account  of  the  serious  character  of 
an  operation  on  the  brachial,  it  is  best,  as  one  of  the  few  instances 
in  suigery,  to  attempt  milder  measures  at  first.  Pressure  by  a 
compress  and  bandage,  with  forced  flexion  of  the  arm,  may  be 
attempted  ;  but  if  the  force  should  be  too  great,  or  the  part  become 
cold  and  insensible,  it  must  be  discontinued,  and  the  brachial 
secured.  The  ligature  is  to  be  applied  below  the  inferior  profunda, 
in  the  lower  third  of  its  course. 

The  ulnar  artery  occupies  a  position  on  the  ulnar  side  of  the  arm, 
similar  to  tnat  of  the  radial  on  tne  opposite.  It  is  larger  than  t;  e 
radial  and  gives  off  more  important  and  larger  vessels.  On  i cach- 
ing ihe  wrist  it  crosses  the  annular  ligament;  passing  across  the 
palm  of  the  hand,  it  forms  the  superficial  palmar  arch,  terminat-- 
ing  by  inosculating  with  the  radial  branches,  particularly  the  super- 
ficial is  yolse.  At  the  commencement  of  the  arch  a  branch  is  given 
off,  the  deep  branch,  which  passing  deeper,  inosculates  with  the 
radial,  completing  the  deep  palmar  arch.  The  palmar  arch  supplies 
digital  branches  to  all  the  finders  not  supplied  from  the  deep 
arch,  namely,  the  ulnar  side  of  the  index,  and  the  second,  third  and 
fourth. 

The  most  important  branches  of  this  vessel  are  the  posteri  r 
interosseous,  which  divides  to  form  the  anterior  vessel  of  the  same 
name.  The  common  trunk  is  given  off  soon  after  the  commencemei  t 
of  the  vessel.  Various  muscular  and  recurrent  branches  are  given 
off,  and  as  they  are  all  found  on  the  ulnar  side  of  the  aim  do  not 
need  particularizing. 

The  1  ne  of  tne  artery  will  be  found  between  the  flexor  sublimis 
digit  or  um,  and  the  flexor  carpi  ulnaris,  situated  somewhat  more 
deeply  than  the  radial;  it  is  readily  reached  in  tbe  lower  part  of  iis 
course,  when  it  lies  between  the  lendons  of  the  muscles  given  above. 
In  the  upper  part  it  is  covered  by  the  muscles,  and  is  more  inaccessi- 
ble.   The  ulnar  nerve  will  be  found  on  the  outside. 

Htemnorrhage  from  tl  e  superficial  palmar  arch  m  *y  be  coin  rolled  by 
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ligation  of  the  ulnar,  but  the  arch  being  more  superficial,  can  oftener 
be  reached  directly.  If  ligation  of  the  arch  cannot  be  secured,  and 
that  of  the  ulnar  proves  ineffectual,  the  brachial  must  be  taken  up,  as 
in  the  case  of  wounds  of  the  deep  arch. 

III.     INJURIES  OF  THE  NERVES. 

IK 

The  nerves  of  the  arm  that  are  of  particular  surgical  interest  are 
the  musculo  cutaneous,  internal  cutaneous,  lesser  internal  cutaneous, 
musculo-spinal,  median,  ulnar,  and  radial,  which  for  surgical  pur- 
poses may  be  considered  the  continuation  of  the  musculo-spiral. 
They  are  all  derived  from  the  brachial  plexus,  and  the  name  suf- 
ficiently indicates  their  location  With  the  exception  of  some  of  the 
larger  trunks  there  is  much  variation  in  their  course ;  the  distribution 
being  quite  uniform,  a  knowledge  of  the  latter  will  always  be 
sufficient  to  indicate  the  seat  of  the  lesion,  as  injuries  to  the  trunk 
find  expression  at  the  distribution.  An  observance  of  the  parts 
paralyzed  will  always  indicate  the  particular  nerve  injured,  and  it 
must  be  remembered  that  then  peripheral  symptoms  are  not  perma- 
nent, in  one  sense,  the  paralytic  condition  extending  upwards  until 
the  point  of  injury  is  reached,  and  quite  frequently  for  some  dis- 
tance beyond.  As  in  the  case  of  lesions  of  the  spine,  the  symptoms 
depend  very  largely  upon  the  kind  and  degree  of  injury,  complete 
division  of  a  nerve  producing  total  loss  of  function,  while  puncture, 
laceration,  stretching  or  contusion  will  furnish  symptoms  of  irrita- 
tion (neuralgia)  or  inflammation  (neuritis).  I  will  first  consider  the 
more  salient  symptoms  observed  after  injury  to  these  nerves  sep- 
arately, and  the  constant  symptoms,  with  reference  to  diagnosis,  and 
treatment,  collectively. 

1.  The  musculo  cutaneous  nerve  supplies  the  muscles  (anterior)  of  the 
arm,  and  the  integument  of  the  forearm.  The  muscles  particularly 
supplied  are  the  coraco-brachialis,  biceps,  and  brachialis  anticus  ;  the 
integument  on  the  radial  side  of  the  forearm.  Observing  paresis  in 
the  integument  in  this  region,  or  paralytic  conditions  of  the  muscles, 
if  the  lesion  is  high  enough  to  affect  them,  it  will  be  at  once  apparent 
which  nerve  is  injured. 

,  2.  The  internal  cutaneous  is  supplied  to  the  ulnar  side  of  the  .arm, 
becoming  cutaneous  a  little  above  the  elbow.  Above  this  point  it  is 
supplied  chiefly  to  the  fascia  and  sheath  of  the  biceps.  The  symptoms 
are  very  obscure,  and  can  scarcely  be  localized  by  others  than  experts. 

3.  The  lesser  internal  cutaneous,  is  a  very  small  branch,  one  of  the 
smallest  from  the  brachial  plexus.  It  is  distributed  to  the  back  part 
of  the  arm,  reaching  to  the  elbow  or  a  little  below. 

The  median  nerve  is  the  largest,  and  from  purely  surgical  considera- 
tions, the  most  important  nerve  in  the  arm.  It  passes  down  the  mid- 
dle of  the  arm,  in  close  relation  to  the  brachial  artery,  eriving  off  no 
branches  in  this  part  of  its  course.  In  the  forearm  a  number  of 
branches  are  given  off,  and  terminates  in  the  thumb,  first,  second,  and 
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radial  side  of  the  third  finger.  The  digital  distribution  renders  a 
diagnosis  quite  easy,  marked  paralysis  of  these  fingers  being  at  once 
traceable  to  the  median  nerve. 

5.  The  ulnar  nerve  is  distributed  to  the  ulnar  side  of  the  arm,  fore- 
arm and  the  fourth  finger,  and  the  ulnar  side  of  the  third.  The  dis- 
tribution, as  in  the  last  instance,  renders  diagnosis  of  injury  quite 
easy. 

6.  The  musculo  spiral  nerve,  in  the  arm,  is  so  deeply  situated,  being 
in  close  relation  to  the  humerus,  occupying  the  groove  of  the  same 
name,  that  it  is  rarely  injured  in  this  part  of  its  course,  without  great 
injury  to  most  of  the  structures  of  the  arm.  In  fracture  of  the 
humerus  with  much  displacement,  it  is  often  torn  to  some  extent, 
stretched,  compressed  or  contused.  It  supplies  the  muscles  of  the 
arm,  particularly  the  triceps,  those  of  the  forearm  and  hand,  as  well 
as  the  integument  in  those  regions.  Hence  after  fracture,  or  such 
injury  as  would  include  this  nerve,  when  muscles  of  extension  are 
paralyzed,  there  should  be  little  danger  of  going  wrong  in  the  diag- 
nosis. 

7.  The  radial  nene^is  a  large  branch  of  the  musculo-spiral,  appear- 
ing as  a  continuation  of  the  main  trunk,  on  the  radial  side  of  the  fore 
arm,  and  supplies,  by  numerous  small  branches,  the  integument  of  the 
radial  side  of  the  forearm,  and  the  ball  of  the  thumb,  with  one  branch; 
and  by  the  other  the  dorsal  portions  of  the  thumb,  and  index  and 
middle  fingers. 

The  symptoms  of  nerve  lesions  in  the  arm,  depending  upon  the 
extent  and  character  of  the  injury,  should  be  carefully  studied,  as 
modern  surgery  furnishes  means  for  the  cure  of  such  lesions  that  were 
unknown  only  a  few  years  back.  The  injuries  are  usually  from  con- 
tusion, compression,  particularly  the  inclusion  in  cicatrices,  puncture, 
laceration,  and  division. 

(a.)  Contusion  of  a  nerve,  unless  very  severe,  sufficient  to  induce 
laceration,  rarely  causes  more  than  a  temporary  inconvenience,  the 
parts  supplied  being  the  seat  of  a  tingling  and  numbness,  soon  pars- 
ing off  on  rubbing  the  parts.  Should  the  numbness  remain,  gradually 
increasing,  and  the  part  feel  cold,  and  look  pale,  the  presumption  will 
always  be  that  there  is  some  structural  lesion,  particularly  laceration. 
The  nerve  may  then  become  disorganized,  and  after  a  shorter  or 
longer  period  of  painfulness  and  irritability,  the  nerve  action  will 
become  entirely  lost. 

The  prognosis  depends  upon  the  character  of  the  lesion.  When 
plastic  effusion  can  be  made  out,  there  will  be  some  hope  of  effecting 
a  cure  by  the  methods  referred  to  under  the  head  of  compression. 
Under  other  circumstances,  Arnica  may,  and  frequently  has  effected 
a  cure,  although  it  must  be  remembered  that  nerve  lesions  are  slowly 
repaired. 

(b.)  Compression  of  nerves  is  an  exceedingly  interesting  study.  It 
may  be  due  to  many  causes,  viz.,  inclusion  of  the  nerve  in  a  cicatrix 
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growth  of  tumors  ;  displacement  of  fragments  in  fracture,  or  a  bone 
in  dislocation  ;  and  the  lodgment  of  a  musket  ball.  The  three  last  of 
these  are  eminently  acute  in  character,  the  symptoms  coming  on 
immediately,  and  remaining  as  long  as  the  condition  exists,  giving 
place,  later,  to  complete  paralysis  from  atrophy  of  the  nerve.  The 
first  symptom  will  be  numbness  and  impairment  of  voluntary  mobil- 
ity, soon  succeeded  by  more  or  less  violent  pain,  often  with-spasmodic 
muscular  action;  these  symptoms,  in  turn,  give  place  to  atrophy  of 
the  parts  supplied,  lowering  of  temperature  and  sensibility,  and  ulti- 
mately complete  paralysis. 

The  prognosis  is  good  when  the  pressure  is  immediately  relieved,  and 
Arnica  administered.  When  the  second  group  of  symptoms  come  on, 
the  result  is  more  a  matter  of  doubt.  In  the  majority  of  instances  the 
symptoms  will  pass  away  as  soon  as  the  pressure  is  removed.  If,  how- 
ever, the  bodily  condition  of  the  patient  is  such  that  repair  is  slow  or 
imperfect,  the  accident  will  be  but  the  commencement  of  a  disorgani- 
zation that  may  proceed  to  complete  destruction  of  the  nerve. 

In  the  case  of  the  growth  of  tumors  the  symptoms  are  very  obscure, 
being  controlled  by  the  character  and  rapidity  of  growth  of  the 
tumors.  Thus  a  non-malignant  growth,  increasing  slowly  in  size, 
may  not  cause  any  noteworthy  symptoms,  the  nerve  accommodating 
itself  to  the  pressure,  or  the  tumor  growing  around  it.  When  the 
growth  is  malignant,  or  accompanied  by  inflammatory  action,  there 
will  be  associated  neuritis,  violent  pain,  and  ultimate  paralysis.  So, 
also,  when  the  increase  in  the  tumor  is  rapid,  as  in  some  cyst  forma- 
tions, the  stretching  and  compression  of  the  nerves  will  cause  more  or 
less  pain  and  inflammation,  and  atrophic  changes  are  likely  to  occur. 

The  prognosis,  as  in  the  last  instance,  depends  upon  the  bodily  con- 
dition and  habit  of  the  patient.  When  circumstances  are  favorable, 
the  release  from  pressure  will  at  once  put  a  stop  to  the  symptoms, 
under  other  circumstances,  retrogressive  changes  once  established 
will  go  on  until  the  destruction  of  the  nerve  is  complete.  Again 
Arnica  will  be  the  prominent  remedy. 

Cicatricial  compression  is  the  typical  form ,  and  its  consideration  opens 
up  an  immense  field  for  study,  data  at  present  at  our  command  being 
insufficient  to  determine  at  all  times  the  result.  The  symptoms  in  a 
number  of  cases  that  have  fallen  under  my  notice  have  varied  very 
greatly,  so  much  so  that  in  the  absence  of  any  history  of  injury  I 
doubt  if  it  would  be  readily  conceived  that  the  difficulty  was  due  to 
the  contraction  of  a  cicatrix.  It  will  serve  a  purpose  to  relate  a  case 
which  will  illustrate  the  character  of  the  phenomena,  and  at  the  same 
time  the  treatment  that  has  been  found  most  effective. 

A  boy,  L.,  aged  sixteen,  fell  on  a  scythe,  cutting  the  left  wrist  to 
the  bone,  on  the  palmer  surface,  dividing  the  communis  tendon,  but 
with  no  history  of  having  wounded  the  artery  on  either  side.  This 
was  one  year  before  I  saw  the  case,  or  in  April,  1878.  There  had 
never  been  much  pain  in  the  hand  or  arm,  but  when  the  dressings 
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were  finally  removed,  the  hand  was  found  of  a  mottled  appearance, 
cold,  the  integument  of  the  fingers  smooth  and  shining,  nails  dis- 
colored and  incurvated  laterally,  and  loss  of  power  to  grasp  any 
object,  or  even  to  fully  extend  or  Ilex  the  fingers.  There  was  tingling 
of  the  fingers,  but  sence  of  touch  diminished.  The  back  of  the  hand 
was  still  sensitive,  but  there  was  some  loss  in  that  region  also.  As 
time  passed  on  the  symptoms  of  paralysis  gradually  increased,  until 
it  was  complete,  the  integument  desquamating  and  peeling  off  in 
scales.  The  condition  was  at  once  recognized  as  compression  of  the 
median  and  ulnar  nerve,  possibly  of  the  radial  as  well ;  from  the  fact 
that  the  paralytic  symptoms  came  on  gradually,  it  was  evident  that 
the  nerves  had  not  been  divided  at  the  time  of  the  accident,  or  at 
the  most  might  have  been  partially  cut  through.  Operation  May  1879. 
The  ulnar  and  median  nerves  were  found  included  in  a  dense  cicatrix ; 
the  median  evidently  having  sustained  a  partial  division,  the  ulnar 
atrophied  from  the  compression.  The  stretching  was  slight,  the 
atrophy  being  so  extensive  that  it  was  feared  they  could  not  bear  the 
strain,  and  a  flap  slid  over  as  in  former  instances.  Hypericum  tinc- 
ture ten  drops  to  the  ounce  of  water,  was  kept  constantly  applied  to 
the  wound  by  cloths  wrung  out  in  the  solution,  and  the  same  remedy 
given  internally,  in  hourly  doses,  in  the  first  dilution.  After  twenty- 
four  hours  the  external  application  was  suspended,  the  remedy  being 
given,  still  in  the  first,  once  in  two  hours.  There  was  absolutely  no  pain, 
except  upon  motion  of  the  part.  There  was  evident  gain  in  the  func- 
tion of  the  hand  after  the  first  week,  and  improvement  was  constant, 
although  slow,  until,  at  the  expiration  of  three  months,  the  member 
had  attained  a  moderate  degree  of  usefulness.  To-day,  nearly  two 
years  after  the  operation,  there  is  perfect  motion,  both  in  flexion  and 
extension  of  the  fingers,  some  hyperesthesia  of  the  extremities  of  the 
fingers,  but  considerable  lack  of  muscular  power.  The  length  of 
time  in  which  he  has  remained  in  this  condition,  precludes,  it  seems 
to  me,  any  hope  of  full  recovery,  but  he  is  in  much  better  condition 
than  would  have  seemed  possible  ten  or  even  five  years  ago. 

(c.)  Puncture  of  nerves  often  results  in  tetanus.  Under  all  circum- 
stances there  will  be  great  pain,  as  far  as  my  experience  goes,  and  stiff- 
ness of  the  part,  with  a  tendency  to  muscular  spasm.  The  injury  being 
inflicted  with  a  sharp,  polished,  clean  instrument,  such  as  a  needle,  or 
the  point  of  the  surgeon's  knife,  the  symptoms  will  usually  soon  pass 
away.  Under  other  circumstances,  the  instrument  being  rusty, 
rough,  or  carrying  some  foreign  material  with  it,  the  prognosis  is 
not  so  favorable.  The  chapter  on  Injury  of  the  Serves  will  give  all 
the  information  necessary  on  this  subject,  the  purely  local  symptoms 
being  readily  interpreted  when  the  general  effects  are  borne  in 
mind. 

[d.)  Laceration  of  the  JNerves  will  give  symptoms  similar  to  compres- 
sions, which  will  either  pass  away  as  repair  is  perfected,  or  become 
aggravated  if  morbid  action  takes  the  place  of  repair. 
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(/.)  Division,  when  complete,  will  necessarily  result  in  complete 
paralysis  of  the  parts  supplied.  Should  the  lesion  happily  be  subcu- 
taneous, there  is  a  strong  probability  that  union  will  occur,  or  the 
gap  between  the  cut  ends  fill  up  by  a  prolongation  of  nerve  tissue, 
as  shown  in  a  former  chapter. 

The  divisions  being  partial,  the  symptoms  and  prognosis  will  be 
the  same  as  in  the  case  of  laceration,  the  condition  being  slightly 
more  favorable  than  in  that  case. 

IV.     FRACTURES. 

A  discussion  of  fractures  of  the  upper  extremity  will  include 
fracture  of  the  clavicle,  scapula,  humerus,  ulna,  radius,  carpus, 
metccarpus,  and  phalanges.  Messrs.  Flower  and  Hulke  (Holmes 
Syst.  of  Surg.,  11.  p.  764),  present  a  table  giving  the  seat  of  fracture 
of  these  bones,  as  occurring  in  2705  cases  received  and  treated  at  the 
Middlesex  Hospital  during  a  period  of  sixteen  years,  ending  on  June 
HO,  1867.  From  this  table,  ^hich  forms  an  exceedingly  appropriate 
preface  to  our  topic,  it  will  be  seen  that  during  the  period  of  life  in 
which,  as  far  us  occupation  and  nature  of  amusement  are  concerned, 
that  girls  and  boys  are  exposed  to  the  same  accidents,  the  number  of 
fractures  is  remarkably  even  in  the  two  sexes.  Later,  when  the  boy 
comes  to  be  a  man,  and  enters  upon  the  more  active  duties  of  life, 
being  thus  exposed  to  greater  liability  to  accident,  fractures  among 
men  are  more  numerous  than  among  women.  Later  in  life,  say 
between  the  ages  of  forty-five  and  sixty,  man's  active  life  having,  to 
some  extent,  ceased,  the  proportion  between  the  sexes  is  about  even , 
In  advanced  age,  however*  from  some  cause  not  yet  determined, 
women  sustain  more  fractures  than  men,  more  particularly  of  the 
lower  end  of  the  radius.  The  table,  which  is  reproduced  below,  will 
sufficiently  explain  itself,  and  needs  no  extended  comment ;  it  will 
furnish  a  useful  study  for  those  who  are  desirous  of  acquiring  knowl- 
edge in  this  direction,  more  particularly  as  it  is  related  to  medical 
jurisprudence. 
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1  Fracture  of  the  Scai'ula. — From  the  above  table,  as  well  as 
such  other  records  as  have  been  kept,  it  is  apparent  that  this  bone  is. 
very  rarely  fractured.  The  immunity  is  secured  partly  by  its  position, 
protected  by  muscles  of  much  strength  and  size,  its  great  mobility, 
and  its  peculiar  functional  use.  Fracture  has  occurred  in  the  body, 
the  corocoid  and  acromion  processes,  and  the  neck. 

(a.)  Fracture  of  the  body  of  the  scapula  is  considered  one  of  the  most 
infrequent  of  fractures  of  this  bone,  but  from  the  difficulty  experienced 
in  making  a  diagnosis  when  there  is  no  displacement  of  the  frag- 
ments, or  the  line  of  fracture  does  not  extend  beyond  one  of  the  bor- 
ders, or  involve  the  spine,  it  is  fair  to  presume  that  there  are  many 
cases  that  are  never  recognized.  The  fracture  usually  is  situated  in 
that  portion  of  the  bone  immediately  below  the  spine,  running  trans- 
versely or  obliquely  across.  In  some  instances,  as  discovered  by 
autopsy,  the  thin  portion  of  bone  beneath  the  spine  was  found  fis- 
sured, starred,  or  a  small  portion  beaten  in.  Such  a  fracture,  in  the 
case  of  a  person  of  ordinary  development,  must  be  utterly  unrecogniz- 
able. Should  the  line  of  fracture  extend  through  one  of  the  borders, 
and  include  more  than  one-half  the  bone,  there  will  be  some  displace- 
ment that  will  be  readily  made  out  by  external  manipulation.  Com- 
plete separation  of  the  fragment,  unless  the  patient  is  very  fleshy  or 
muscular,  is  easily  made  out.  The  portion  of  bone  above  the  spine 
has  never  been  fractured,  without  involving  the  rest  of  the  body,  at 
least  has  never  been  recognized,  I  believe,  during  life. 

The  cause  of  such  fractures  may  be  direct  or  indirect,  oftimes  the 
former.  When  from  indirect  force,  it  is  usually  from  a  severe  squeeze 
of  the  trunk,  the  ribs,  or  other  parts,  suffering  with  the  scapula. 
Direct  injury,  such  as  a  severe  blow,  or  compression,  is  oftener  the 
cause.  Many  cases  are  recorded  as  caused  by  being  run  over  by 
wagons  or  loaded  carts. 

The  diagnosis,  in  case  of  a  fracture  of  sufficient  magnitude  to  call 
for  surgical  aid,  need  not  be  a  difficult  matter  under  ordinary  circum- 
stances, exercising  due  caution  against  drawing  erroneous  conclu- 
sions, as  may  occur  if  an  important  consideration  is  lost  sight  of. 
This  is  the  faint  crackling  sound  elicited  in  the  shoulder  by  the  slip- 
ping of  the  tendons.  The  chief  diagnostic  symptoms  will  be  mobility, 
crepitus,  and  deformity.  In  spare  subjects  the  bone  can  be  readily 
outlined,  if  the  case  is  seen  very  early,  and  the  examination  is  quite 
simple.  Inasmuch  as  the  injurv  must  be  quite  severe  to  produce  a 
fracture  of  a  bone  protected  as  this  one  is,  there  will  be  great  swelling 
rapidly  established  if  too  much  time  elapses  before  examination.  In 
muscular  or  fleshy  subjects  the  difficulties  would  be  correspondingly 
greater.  The  hand  may  be  firmly  pressed,  flatwise,  upon  the  scapula, 
and  the  arm  moved  by  the  other  hand  in  various  directions  ;  if  this 
f.dls  to  give  mobility  of  a  supposed  fragment,  grasp  the  acromion 
process  firmly,  and  manipulate  the  body  of  the  bone.  Malgaigne 
rr commends,  for  the  purpose  of  making  the  borders  of  the  bone  more 
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prominent,  that  the  arm  of  the  injured  side  be  drawn  behind  the  back, 
carrying  the  hand  as  high  towards  the  opposite  shoulder  as  possible. 

Treatment. — Having;  diagnosed  the  fracture,  if  there  is  displacement, 
the  fragment  must  be  reduced  by  moulding  the  parts  with  the  Angers, 
the  arm  on  that  side  being  kept  close  to  the  side.  If  there  is  no  dis- 
placement, dressings  are  still  needed  to  keep  the  parts  quiet  until 
union  h;is  been  secured. 

The  dressings  are  simple,  the  more  so  the  better.  Some  recommend 
a  shield  of  gutta-percha,  or  some  similar  plastic  material,  confined  to 
the  part  by  a  body  bandage.  I  have  had  the  privilege  of  seeing  two 
cases,  and  in  each  the  following  method  has  proved  perfectly  satisfac- 
tory :  Place  a  thin  compress  over  the  bone,  and  keep  up  pressure  by  a 
broad  adhesive  strip  passed  around  the  chest.  Better  than  this,  had 
I  another  opportunity,  would  be  a  simple  body  bandage  in  lieu  of  the 
plaster.  The  swelling  of  the  parts  will  soon  make  the  plaster  too 
tight  for  comfort;  it  is  only  to  be  loosened  with  difficulty,  and  the 
secondary  shrinking  will,  by  making  it  too  loose,  defeat  the  object  for 
which  it  was  applied.  With  much  displacement,  it  is  said,  this  diffi- 
culty in  keeping  the  fragments  in  position  is  almost  insurmountable , 
we  must  expect  deformity,  and  possibly  some  impairment  of  motion 
in  the  arm.  Union  is  rapid,  seldom  occupying  more  than  three  or 
four  weeks.  During  the  treatment  the  arm  must  be  kept  more  or  less 
constantly  confined  to  the  side,  at  least  for  the  first  ten  days  or  fort- 
night. 

(6.)  Fracture  of  the  acromion  process,  at  least  with  any  considerable 
displacement,  is  not  a  common  accident.  The  causes  are  usually  a 
fall  on  the  point  of  the  shoulder,  blows  downward  on  the  process,  or 
falls  on  the  elbow  or  hand,  thus  driving  the  humerus  upward. 

The  symptoms  are  pain  at  the  point  of  fracture,  and  inability  to  raise 
the  arm  ;  usually,  when  seen  standing,  the  patient  will  support  the 
elbow  by  the  hand  of  the  opposite  side.  There  will  be  some  loss  of 
prominence  in  the  point  of  the  shoulder,  when  there  is  any  displace- 
ment, the  fragment  being  drawn  downward  chiefly  from  the  weight 
of  the  arm.  Raising  the  arm,  pushing  the  humerus  towards  the  pro- 
cess, will  restore  the  contour  of  the  shoulder,  and  obtain  crepitus. 
Passing  the  finger  along  the  spine  of  the  scapula,  and  alternately  pull- 
ing down  and  pushing  up  the  humerus,  will  ordinarily  at  once  give 
the  seat  of  fracture.  Cases  undoubtedly  occur,  however,  in  which  the 
periosteum  is  unbroken,  or  the  fragments  are  held  in  place  by  some 
other  means,  and  failing  to  elicit  mobility  or  crepitus,  no  suspicion  of 
fracture  would  be  entertained. 

The  indications  for  treatment  are  quite  simple  and  easily  fulfilled. 
The  arm  is  to  be  raised,  carried  slightly  backwards,  and  not  too  close 
to  the  side.  This  keeps  the  fractured  extremity  in  connection  with 
the  bone,  or  prevents  its  displacement,  if  none  has  already  occurred. 
A  sling  is  to  be  used  to  support  the  arm,  not  extending  on  the  fore- 
arm more  than 'is  absolutely  necessary,  sufficiently  raised  to  keep  the 
head  of  the  humerus  well  up  against  the  acromion.    A  pad  of  raw 
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cotton  is  to  be  placed  between  the  arm  and  side,  sufficient  in  thick- 
ness to  direct  the  elbow  slightly  outward,  and  a  body  bandage 
applied  over  all.  A  separate  sling  will  then  be  needed  to  support  the 
hand.  It  will  require  fully  four  weeks  for  union  to  become  sufficiently 
advanced  to  warrant  the  final  removal  of  the  dressings. 

The  coracoid  process  is  very  rarely  fractured ;  in  the  few  cases  in 
which  it  has  occurred,  it  has  either  been  due  to  direct  violence,  or  a 
complete  dislocation  of  the  shoulder.  It  will  require  extreme 
violence  to  rupture  the  sterno-clavicular  ligaments,  which  while  they 
remain  entire,  will  effectually  oppose  the  downward  traction  of  the 
strong  muscles  attached  to  this  part,  and  thus  prevent  deformity. 
These  ligaments  being  torn,  the  altered  shape  of  the  shoulder  will 
be  at  once  apparent.  Mobility  and  crepitus  are  the  principal  signs, 
quite  readily  detected  in  complete  fracture ;  displacement  is  too 
infrequent  to  enter  into  the  catalogue. 

The  treatment  is  the  same  as  in  the  case  of  fracture  of  the 
acromion  process,  with  the  exception  that  the  arm  is  to  be  carried 
forward,  to  release  the  muscles  attached  to  the  process. 

{d.)  Fracture  of  the  neck  of  the  scapula,  using  the  term  in  an  anatom- 
ical rather  than  a  surgical  sense,  is  asserted  to  be  impossible  by  all 
modern  writers,  or  at  least,  if  not  impossible,  there  are  no  cases 
recorded  which  establish  the  fact.  It  is  true  that  Cooper  and 
others  speak  of  such  cases,  but  in  every  instance  the  diagnosis  was 
not  confirmed  by  postmortem  examination,  the  patients  passing  out 
of  sight  of  the  surgeon.  Malgaigne  alludes  to  a  somewhat  fre- 
quent complication  of  fracture  of  the  margin  of  the  glenoid  fossa  in 
dislocations  resulting  from  extreme  violence,  and  finding  the  symp- 
toms so  similar  to  those  attributed  to  fracture  of  the  anatomical 
neck,  that  the  older  records  are  justly  regarded  with  much  suspicion. 
The  glenoid  cavity  itself  is  not  infrequently  fractured,  but  apart 
from  the  difficulty  experienced  in  retaining  the  head  of  the  bone  in 
place  after  reducing  a  dislocation  of  the  shoulder,  there  are  no 
symptoms  to  call  attention  to  it.  The  constricted  portion  of  the 
bone  posterior  to  the  notch  in  the  superior  border  is  sometimes  frac- 
tured, always,  however,  in  connection  with  fracture  of  the  coronoid 
process,  of  which  it  is,  indeed,  a  simple  extension.  A  direct  injury, 
such  as  would  be  inflicted  with  a  musket  ball,  might  readily  produce 
such  a  fracture  ;  but  a  somewhat  careful  examination  of  the  records 
in  the  Medical  and  Surgical  history  of  the  War  fails  to  discover  a 
single  instance,  at  least  one  in  which  there  was  not  extensive  com- 
minution of  the  bone,  and  great  injury  to  near  parts. 

2.  Fracture  of  the  Clavicle.— Fractures  of  this  bone  are 
exceedingly  common,  particularly  in  children  before  the  fifth  year; 
in  fact,  with  the  single  exception  of  the  radius,  more  fractures  occur 
of  this  bone  than  of  any  other  in  the  body.  The  cause  may  be  direct 
or  indirect,  as  far  as  my  experience  goes,  oftener  the  latter.  When 
from  direct  causes,  the  force  applied  must  be  extreme,  inasmuch  as 
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the  elasticity  of  the  bone  (supported  only  at  each  extremity),  and  the 
degree  of  mobility  in  the  acromial  extremity,  protects  it  from  slight 
degree  of  force  by  diffusion  and  the  yielding  of  the  bone.  Indirect 
causes  are  falls  upon  the  shoulder,  elbow  or  hand,  crushing  force 
applied  to  the  chest  and  shoulders,  and  muscular  action.  In  the  two 
former  instances  the  ends  of  the  bone  are  crowded  together,  and  the 
shaft  being  bent,  will  give  wav  at  the  weakest  point,  which  is  about 
the  middle.  Muscular  action,  according  to  reliable  reports,  has 
occurred  in  twenty-six  well  authenticated  cases ;  and  intra-uteriue 
fractures  in  quite  a  number.  The  bone  will  usually  be  found  to 
have  given  way  at  one  of  three  points,  the  shaft,  acromial  extremity, 
or  sternal  extremity,  in  order  of  frequency.  We  will  find  it  con- 
venient to  take  up  each  form  separately,  in  the  order  named,  giving 
treatment  at  the  close,  as  it  is  pretty  much  the  same  in  either 
instance. 

(a.)  Fracture  of  the  Shaft,  usually  occurs  in  that  portion  of  the  bone 
between  the  two  curves,  as  it  is  the  weakest  part.  The  usual  direction  is 
transverse,  although  a  number  of  instances  are  mentioned  in  which 
jt  has  been  oblique.  Were  it  not  that  our  text-books  assert  positively 
that  the  transverse  fracture  usually  occurs  I  should  unquestionably 
bave  asserted  the  contrary,  inasmuch  as  all  the  cases  I  have  seen, 
perhaps  ten  or  a  dozen,  were  unquestionably  oblique.  This  fact 
simply  goes  to  show  the  folly  of  constructing  theories  from  the 
experience  of  a  single  practitioner.  A  consideration  of  the  form  of 
the  bone  would  give  color  to  the  statement  that  obliquity  was  the 
rule.  The  weakest  portion  of  the  bone  is  between  the  curves.  In  alj 
the  cases  of  oblique  fracture  found  in  museums,  the  break  com- 
mences at  the  deepest  portion  of  one  concavity  and  terminates  at  the 
other.  The  figure  shown  below  is  a  diagramatic  representation  of 
the  bone,  with  the  ordinary  line  of  fracture.  It  will  thus  be  seen  that 
a  compressing  force  at  one  extremity  and  a  solid  resistance  at  the 


No.  33.    Line  of  Fracture  of  the  Clavicle. 

other,  the  point  of  extension  will  be  at  A,  which  gives  way  in  obedi- 
ence to  the  law  frequently  alluded  to.  Whether  the  fracture  is  trans- 
verse or  oblique,  there  is  always  more  or  less  displacement,  providing 
it  is  complete,  the  inner  fragment  draws  upwards,  and  the  outer  in 
an  opposite  direction.  When  the  displacement  is  complete,  in 
transverse  fractures,  or  the  line  is  oblique,  the  outer  fragment  is 
drawn  inwards,  beneath  the  inner.    The  extent  to  which  the  frag- 
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ments  are  drawn  upwards  or  downwards,  depends  much  upon  cir- 
cumstances that  cannot  at  all  times  be  estimated.  In  some  instances 
there  is  a  barely  perceptible  inequality  on  tracing  the  bone  with  the 
fingers,  in  others  the  inner  fragment  will  be  tilted  up  at  an  angle  of 
forty-five  degrees.  Probably  the  cause  of  this  variation  will  be  found 
to  be  the  violence  of  the  injury,  the  direction,  and  the  strength  of  the 
muscles  attached  to  the  different  fragments. 

Another  peculiarity  in  the  direction  of  the  displacement,  quite 
uniformly  observed,  as  far  as  my  experience  goes,  although  it  is  not 
alluded  to  in  some  of  our  text-books,  is  an  angular,  backward  dis- 
placement, diagramatically  shown  in  the  annexed  cut.    The  peculiar- 
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ity  should  not  be  lost  sight  of,  one  of  the  indications  in  the  treatment 
having  direct  reference  to  it. 

The  symptoms  of  fracture  of  the  shaft  are,  pain  at  the  point  of 
fracture,  not  always  felt  except  upon  motion  of  the  arm,  or  on 
pressure  being  made  with  the  finger  upon  it.  A  sinking  of  the 
shoulder  on  the  injured  side,  with  an  inclination  of  the  head  to  the 
same  side  ;  the  pain  and  feeling  of  weakness  this  causes,  prompts  the 
sufferer  to  support  the  arm  in  the  hand  of  the  opposite  side.  More  or 
less  perceptible  deformity  in  the  bone,  if  not  visible  to  the  eye, 
readily  made  out  on  tracing  it  with  the  fingers.  Crepitation  is  quite 
easily  obtained,  and  mobility  of  the  fragment  in  complete  fracture, 
renders  the  diagnosis  accurate.  Should  any  doubt  exist,  which  in 
the  case  of  very  fleshy  persons  is  not  impossible,  drawing  the 
shoulders  back,  and  elevating  that  on  the  injured  side,  by  at  once 
reducing  deformity,  will  effectually  set  the  matter  at  rest. 

(6.)  Fracture  of  the  acromial  extremity  occasionally  occurs,  and  in 
very  many  instances,  particularly  when  it  occurs  outside  of  the 
coraco-clavicular  ligament,  is  not  easily  recognized,  and  is  readily 
mistaken  for  acromial  fracture.  When  the  fracture  occurs  within  the 
corcoid  and  acromial  ligaments,  the  displacement  is  usually  con- 
siderable, the  trapezius  muscle  drawing  the  inner  fragment  up,  and 
the  weight  of  the  arm  carrying  the  outer  downwarde.  Under  other 
circumstances,  the  displacement  is  very  inconsiderable,  and  may  not 
be  observed  at  all. 

The  symptoms  are  simiiar  to  fracture  of  the  body  or  shaft,  the 
shoulder  drooping,  the  elbow  carried  in  the  hand,  and  the  head 
nclined  to  the  injured  side. 
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(c.)  Fractures  of  the  sternal  extremity  are  very  rare,  very  few  instances 
being  fouDd  in  the  text-books.  The  symptoms  are  somewhat  similar 
to  fracture  in  other  regions,  displacement  being  very  slight.  The 
slight  displacement,  and  the  comparatively  trivial  nature  of  the 
symptoms,  will  probably  account  for  the  few  reports  of  such  cases  ; 
many  such  fractures  doubtless  occur  which  are  never  recognized  in 
life.  The  injury  is  usually  direct,  and  the  degree  of  displacement  is 
somewhat  proportionate  to  the  amount  of  force. 

(d.)  Incomplete  fractures  are  frequently  met  with  among  children.  I 
have  had  the  privilege  of  seeing  two  cases  very  recently,  in  which  all 
the  symptoms  of  fracture  were  well  marked,  except  mobility  and 
crepitus.  The  results,  as  to  symmetry,  are  not  as  encouraging  in 
these  instances  as  in  the  case  of  complete  fracture. 

Comminuted  and  compound  fractures  are  almost  unknown  in  civil 
practice.  In  military  surgery  they  are  doubtless  frequently  observed, 
but  the  proximity  to  the  large  vessels  of  the  neck,  renders  them 
exceedingly  fatal  accidents,  and  few  are  brought  to  the  attention  of 
the  surgeon  in  the  hospital. 

Treatment. — The  indications  to  be  fulfilled  are  three  fold :  Keep  the 
shoulder  up;  keep  it  back;  and  draw  the  outer  fragment  outward. 
The  different  methods  prescribed  for  this  purpose  are  all  more  or  less 
useful  and  successful,  yet  none  of  the  permanent  and  mechanical 
appliances  can  excel,  in  the  results  obtained,  an  improvised  dressing 
I  have  long  employed,  being  a  homely  imitation  of  the  apparatus  of 
Fox.  Take  an  ordinary  long  stocking,  cut  off  the  toe  part,  leaving 
as  much  of  the  foot  as  possible.  Cut  off  enough  of  the  leg  to  leave  it 
the  length,  from  the  heel,  of  the  forearm  from  the  elbow  to  the  tips  of 
the  lingers.  Split  it  up  with  scissors  along  tho  front  part  of  the  foot 
and  leg,  making  a  sling  which  will  be  found  to  nicely  accommodate 
the  arm  in  a  flexed  position.  Attach  tapes  to  each  of  the  corners,  long 
enough  to  tie  around  the  neck  when  applied.  Next  construct  an 
axillary  pad,  as  large  as  the  clenched  fist,  of  raw  cotton  wrapped  in 
an  old  handkerchief,  a  few  stitches  being  taken  here  and  there  to  keep 
it  from  becoming  disarranged.  This  should  be  rolled  up  quite  hard. 
Fold  a  piece  of  soft  muslin,  about  eighteen  inches  long  and  twelve 
in  width,  into  a  number  of  folds,  say  two  inches  wide,  stitching  the 
edge  of  the  folds  together,  when  completed,  to  prevent  its  becoming 
disarranged.  Lap  the  ends  over,  making  a  ring  large  enough  to  fit 
loosely  over  the  shoulder,  and  sew  them  securely  together.  Place  the 
ring  over  the  sound  shoulder.  Place  the  arm  of  the  injured  side  into 
the  sling,  first  putting  a  little  raw  cotton  into  the  angle  in  which  the 
elbow  will  rest.  The  two  tapes  at  the  extremity  of  the  sling  at  the 
hand,  will  then  be  securely  knotted  to  the  ring  over  the  opposite 
shoulder,  drawing  the  hand  as  high  as  the  breast.  The  outside  tape 
on  the  upper  corner  is  carried  over  the  iront  of  the  chest  and  likewise 
kno'ted  to  the  ring.  The  axillary  pad  is  now  to  be  placed  in  position, 
high  up,  and  the  remaining  tape  carried  across  the  back,  drawn  quite 
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tightly  and  fastened  to  the  ring.  In  the  majority  of  instances  this 
will  complete  the  dressing,  care  being  taken  to  protect  the  parts  over 
which  the  tapes  pass  by  small  compresses  of  cotton.  Should  the 
reposition  of  the  fragments  not  prove  satisfactory,  or  from  any  cause 
seem  insecure,  there  are  two  methods  of  reinforcing  the  dressing,  one 
of  which  will  rarely  fail  to  afford  perfect  satisfaction.  The  first  is  to 
knot  a  handkerchief  in  a  figure  of  eight,  around  the  shoulders,  to  draw 
them  farther  back.  The  second  to  pass  a  long  body  bandage  around 
the  chest  and  arm  of  the  injured  side,  taking  an  occasional  turn 
upward  around  the  elbow  over  the  opposite  shoulder. 

I  wish  to  be  understood  that  all  the  different  methods  taught  are,  as 
far  as  I  know,  perfectly  satisfactory  ;  none  of  them,  however,  possess- 
ing any  material  advantage  over  the  improvised  dressing  I  have 
described.  They  all  possess  the  disadvantage, of  being  not  only  some- 
what expensive,  but  of  not  being  at  hand,  at  all  times,  when  wanted. 

3.  Fracture  of  the  Humerus.— It  has  long  been  the  custom,  and 
even  such  late  works  as  Holmes  and  Bryant  adhere  to  the  arrange- 
ment, to  treat  of  fractures  of  the  humerus  as  occurring  at  one  of  three 
points,  viz.,  the  shaft  and  either  extremity.  It  is  possible  that  for 
purely  practical  purposes,  this  arrangement  might  be  sufficiently  pre- 
cise, but  it  would  seem  that  greater  precision,  both  in  treatment  and 
prognosis,  would  be  obtained,  if  the  plan  were  much  extended,  and  a 
distinction  made  at  least  between  extra  and  intra-capsular  fracture, 
as  well  as  one  or  the  other  condyle.  Hamilton  (Fract.  and  Disl.  p. 
U14,)  has  classified  fractures  in,  what  seems  to  me,  a  rational  manner. 
He  finds  eleven  points  at  which  fracture  is  observed,  in  the  following 
order: 

(a.)  Head  and  neck  ;  intra-capsular,  both  impacted  and  otherwise. 

(&.)  Through  the  tubercles ;  extra  capsular,  both  impacted  and  other- 
wise. 

(c.)  Longitudinal,  through  the  head  and  neck,  both  external  and 
internal. 

(d.)  At  the  surgical  neck,  below  the  tubercles. 

(e.)  The  shaft,  any  point  below  the  surgical  neck ;  or  separation  of 
the  upper  epiphysis. 

(/)  At  the  base  of  the  condyles ;  separation  of  the  lower  epiphysis. 

((/.)  At  the  base,  extending  into  the  joint,  between  the  a  ndyles. 

(h.)  Separation  of  the  internal  epicondyle. 

(i.)  Separation  of  the  external  epicondyle. 

(fc).  Separation  of  the  internal  condyle. 

(I.)  Separation  of  the  external  condyle. 

There  appears  to  be  some  diversity  of  opinion  as  to  the  portion  most 
frequently  broken,  each  author  finding  much  to  confirm  him  in  the 
opinion  that  his  own  experience  is  that  of  a  sufficient  number  of 
others  to  make  it  a  rule.  Yet  it  is  apparent  that  the  majority  of 
practitioners  meet  more  cases  of  fracture  at  the  middle  third.  Ham- 
ilton's experience  was  that  the  majority  occurred  at  the  lower  third. 
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My  own  experience,  necessarily  insignificant  as  compared  to  Hamil- 
ton, would  select  the  upper  third.  From  a  comparison  of  what  has 
been  written  on  the  subject,  it  may  be  safely  asserted,  that  such 
lesions  are  more  common  at  the  middle  third.  This  is  the  more 
reasonable  supposition,  inasmuch  as  the  causes  of  fracture  in  the  shaft 
are  usually  indirect,  and  the  middle  portion  would  naturally  be  the 
weakest. 

(a.)  Fracture  of  the  Head  and  anatomical  neck  of  the  Humerus,  is  nearly 
always  the  result  of  direct  injury.  Exceptionally  the  head  of  the  bone 
may  be  broken  into  fragments  by  a  severe  blow  upon  the  shoulder,  or 
a  fall,  without  any  penetration  of  the  joint.  In  the  larger  number  of 
instances,  however,  the  fracture  is  caused  by  gun-shot,  or  some  body 
entering  the  joint,  coming  into  immediate  contact  with  it.  The  bone 
is  usually  found  broken  into  a  number  of  fragments,  which  rarely  if 
ever  unite,  becoming  foreign  bodies,  exciting  suppuration,  and  calling 
for  removal  sooner  or  later.  The  constitutional  disturbance  is  usually 
quite  extreme,  and  death  is  not  an  infrequent  termination.  From  the 
fact  that  such  fractures  are  generally  compound,  there  can  be  little 
difficulty  in  establishing  a  diagnosis ;  even  when  simple,  the  symp- 
toms are  manifestly  unmistakable,  and  it  seems  impossible  to  draw 
eroneous  conclusions.  The  arm  will  be  shortened ;  there  is  a  con- 
siderable depression  in  the  shoulder,  below  the  acromion  ;  the  arm  is 
usually  dangling ;  crepitus  is  very  distinct,  and  the  fragments  can  be 
felt  slipping  among  each  other.  The  only  accident  that  a  superficial 
examination  could  confound  it  with,  would  be  some  form  of  disloca- 
tion of  the  shoulder.  The  latter  producing  extreme  immobility  of  the 
part,  there  does  not  seem  any  room  for  a  mistake. 

The  treatment  depends  upon  the  character  of  the  fracture,  whether, 
simple  or  compound.  When  the  former,  whilst  the  probabilities  are 
altogether  in  favor  of  the  fragments  dying  and  setting  up  a  dangerous 
irritation  in  the  joint,  it  is  undoubtedly  proper  to  make  an  attempt  to 
save  the  part.  The  diagnosis  made  out,  no  further  manipulation  must 
be  tolerated,  as  the  fragments  are  greatly  disarranged  by  so  doing, 
and  an  unlucky  movement  may  derange  a  position  of  the  fragments 
that  was  the  most  favorable  for  reunion.  Flex  the  arm,  carrying  the 
forearm  across  the  chest,  the  hand  being  midway  between  pronation 
and  supination.  Cover  the  shoulder  with  raw  cotton,  and  fit  a  card 
board  splint  as  follows  :  Take  a  piece  of  binders  board,  about  eight 
inches  long  by  four  wide,  in  the  case  of  an  adult,  and  divide  it,  longi- 
tudinally, (a)  to  within  an  inch  of  the  centre  from  both  ends.  Soak  it 
in  hot  water  until  it  becomes  perfectly  pliable,  and  mould  it  to  the 
shoulder,  by  placing  the  centre,  or  uncut  portion,  over  the  top  of  the 
acromion,  and  folding  the  two  inner  parts  downward,  one  over  the 
joint  and  the  other  behind,  smooth  them  into  shape  with  the  hand,  (b.) 
The  outside  portion  is  now  to  frj  turned  down,  over  the  deltoid,  and 
the  two  ends  carried  over  the  other,  at  right  angles,  and  carefully 
moulded  to  the  parts.    It  will  now  be  necessary,  in  some  instances  at 
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least,  to.  apply  an  inner  splint,  made  of  the  same  material,  reaching 
from  the  axilla  to  the  middle  of  the  arm.  This  splint  must  not  be 
pushed  up  hard  into  the  axilla,  as  it  would  interfere  with  the  circula- 


No.   35.    Splint  for  Shoulder. 


tion  and  cause  sloughing,  and  the  end  must  be  broken  across,  in  pre- 
ference to  cutting,  as  it  will  thereby  be  safer  and  present  no  sharp 
edge.  The  whole  is  now  to  be  secured  by  a  bandage,  one  extending 
from  the  fingers  to  the  shoulder,  a  few  turns,  if  possible  being  carried 
from  around  the  elbow  to  the  shoulder  of  the  opposite  side.  The  fore- 
arm and  hand  are  to  be  carried  in  a  sling. 

Fractures  of  the  anatomical  neck,  as  would  be  expected,  are  exceedingly 
rare.  In  the  presence  of  some  degree  of  confusion  in  our  text-books 
on  this  point,  it  will  be  well  to  state,  that  the  anatomical  neck  is  the 
groove  immediately  surrounding  the  head,  into  which  the  capsular 
ligament  is  inserted.  The  surgical  neck,  is  the  slightly  constricted 
portion  immediately  below  the  tuberosities.  When  the  term  "  neck  " 
is  used  without  any  prefix,  it  is  meant  the  whole  of  the  upper  epiphy- 
sis. 

The  cause  is  usually  direct,  and  it  is  thought  by  many  experienced 
surgeons,  that  such  a  fracture  is  usually  secondary  upon  some  dis- 
ease of  the  bones.  In  experiments  I  have  made  with  recent  speci- 
mens, it  has  proved  almost  impossible  to  produce  this  fracture.  In 
one  case,  a  violent  blow  on  the  lower  extremity  of  the  humerus 
detached  the  head  at  this  point;  in  another,  a. blow  obliquely  down- 
wards, on  the  tuberosities,  succeeded,  in  each  case  by  driving  the  head 
of  the  bone  against  the  margins  of  the  glenoid  cavity. 

It  has  been  found  that  the  line  of  fracture  is  quite  accurately  in  the 
line  of  insertion  of  the  capsular  ligament,  but  to  a  considerable 
extent  extra-capsular.  Opportunities  for  post-mortem  examination 
have  ..been  infrequent,  yet  such  as  have  been  made  seem  to  confirm 
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this  conclusion,  particularly  when  it  is  noted  that  union  occurs  in  the 
majority  of  such  cases,  which  would  not  be  the  case  were  it  intra- 
capsular. 

Displacement  of  the  fragments  vary  in  extent  and  direction,  a  fact 
which  greatly  controls  treatment  and  prognosis.  The  globular  form 
of  the  head,  the  absence  of  muscular  attachment,  and  the  smooth 
surface  of  both  the  head  and  the  glenoid  cavity,  renders  displacement 
easily  produced,  and  reposition  of  the  fragments  almost  impossible 
except  by  the  merest  accident.  For  this  reason  it  is  undesirable  to 
manipulate  the  parts  extensively,  the  chances  being  that  a  bad  posi- 
tion will  only  be  made  worse.  Cases  are  mentioned  in  which  the 
head  has  been  completely  turned  around ;  one  such  is  thus  related  by 
Hamilton,  (Fract.  andDisloc,  p,  217):  "When  the  capsular  liga- 
ment was  opened,  the  head  of  the  bone  was  found  to  have  been  broken 
from  the  shaft  though  the  line  of  the  anatomical  neck,  and  to  have 
completely  turned  upon  itself;  and  the  cartilaginous  surface  was 
actually  driven  one  inch  into  the  cancellated  structure  of  the  shaft,  so 
as  to  split  off  the  lesser  tubercle,  with  a  portion  of  the  greater.  Only 
one-half  of  the  upper  fragment  was  thus  impacted,  the  other  half  pro- 
jecting beyond  the  margin  of  the  lower  fragment.  Between  the 
cartilaginous  surface  and  the  shaft  no  union  had  occurred  ;  but  there 
was  complete  bony  union  between  the  upper  and  lower  fragments, 
beyond  the  limits  of  the  cartilage."  This  case  was  observed  by  Mr. 
Robert  Smith,  being  that  of  a  woman  who  had  sustained  the  frac- 
ture many  years  before  the  examination  noted  above. 

The  impaction  noted  above  is  quite  frequent,  particularly  when  the 
force  is  indirect,  and  from  a  blow  on  the  elbow,  with  or  without  a 
rotation  of  the  capsular  fragment.  The  symptoms  of  fracture  in  such 
instances,  are  somewhat  obscured  as  a  natural  consequence. 

Union  occasionally  occurs  perfectly;  particularly  when  the  frag- 
ments are  not  displaced,  and  the  surgeon  has  not  disturbed  the  position 
in  which  the  accident  left  them.  At  other  times  union  cannot  be 
secured,  the  head  either  acting  as  a  foreign  body,  as  in  the  case  of 
comminuted  fracture,  setting  up  suppuration,  and  calling  for  extrac- 
tion, or  else  it  gradually  atrophies,  and  remains,  like  a  floating  car- 
tilage, without  producing  any  untoward  symptoms.  At  other  times 
a  false  joint  forms,  by  ligamentous  union.  It  would  seem,  however, 
that  in  the  greater  number  of  instances,  as  the  reparative  material 
comes  from  the  lower  fragment  entirely,  repair  is  effected  as  in  the 
case  of  extra-capsular  fracture  of  the  femur,  viz.,  by  the  growth  of  the 
ensheathing  callus,  like  osteophytes,  upwards,  surrounding  the  frag- 
ment, which  it  holds  in  position  without  any  union  having  taken 
place. 

The  symptoms  are  similar  to  those  of  fracture  of  the  head,  excepting 
that  there  is  not  as  marked  crepitus  or  shortening,  and  the  fragments 
are  not  felt  to  slip  among  themselves.  It  will  require  accurate 
anatomical  knowledge  to  determine  whether  the  separation  is  within 
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or  without  the  capsule,  and  in  many  instances  the  fact,  probably,  can 
never  be  determined  during  life. 

The  treatment  is  the  same  as  in  the  case  of  fracture  of  the  head. 

(b.)  Fractwes  through  the  tubercles,  according  to  Hamilton's  clas- 
sification, are  those  in  which  the  line  of  separation  is  through  the 
tubercles,  between  the  anatomical  neck  and  the  surgical  neck.  The 
line  of  fracture  may  be  either  transverse  or  oblique,  oftener,  judging 
from  the  very  few  specimens  seen,  in  a» transverse  direction.  The 
fracture  is  entirely  extra- capsular,  but  its  close  relationship  to  the 
joint  assures  more  or  less  loss  of  function. 

The  causes  are  necessarily  direct;  indirect  force,  especially  when 
muscular,  cannot  produce  this  fracture,  inasmuch  as  a  simple  separa- 
tion of  the  tubercles  is  excluded  from  this  category. 

There  is  little  if  any  displacement,  partly  from  the  opposing  action 
of  the  various  muscles  inserted  into  the  part,  and  partly  from  the 
frequency  with  which  impaction  occurs.  For  this  reason  the  symp- 
toms are  somewhat  obscure,  so  much  so  that  when  the  fragments  are 
impacted,  it  would  seem  almost  hopeless  to  make  a  diagnosis. 

Union  is  readily  secured,  and  is  osseous  in  character.  The  arm, 
nevertheless,  is  more  or  less  permanently  crippled,  from  the  changes 
produced  by  the  inflammation,  and  the  irregular  deposits  of  callus  so 
near  the  articulating  extremity. 

Treatment  as  already  given,  under  fracture  of  the  head  and  anatom- 
ical neck. 

(c.)  Longitudinal  fracture  of  the  head  and  neck  is  an  exceedingly  rare 
accident,  and  characterized  by  such  obscure  symptoms  that  unless  an 
opinion  can  be  basea  upon  post  mortem  "examination,  diagnosis  will 
always  remain  a  matter  of  mere  conjecture.  There  are  but  six  or 
eight  cases  occurring  in  the  text-books,  and  in  each  of  them  there 
was  dispute  as  to  the  actual  condition,  unless  the  joint  was  examined 
after  death.    The  cause  must  always  be  direct  violence. 

The  line  of  fracture  may  be  entirely  extra-articular,  when  one  or 
the  other  tubercle  is  broken  off;  or  partly  within  and  partly  without 
the  capsular  ligament,  when  it  follows  the  bicipital  groove.  It  is 
possible  that  in  very  young  subjects  the  tubercles  may  be  broken  off 
by  muscular  action  alone  ;  there  are  so  many  other  points,  however, 
at  which  fracture  would  be  likely  to  occur,  that  it  is  doubtful  if  such 
an  accident  has  been  encountered. 

There  is  little  if  any  crepitus,  and  no  unusual  mobility  of  the  arm, 
the  fragments  rarely  being  completely  separated.  The  most  pathog- 
nomonic symptom  would  be  a  widening  of  the  shoulder,  either  later- 
ally or  antero-posteriorly,  due  to  the  separation  of  the  fragments  at 
the  point  of  detachment.  The  repair  is  osseous  and  farm,  but,  as  in 
the  last  instance,  the  amount  of  callus  and  the  inflammation,  very 
seriously  impairs  the  freedom  of  motion  of  the  joint,  the  part,  when 
completely  repaired,  resembling,  on  ordinary  inspection,  a  tumor  of 
the  bone. 
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Treatment  must  be  negative  in  results,  no  matter  how  carefully  con- 
ducted. When  separation  is  complete,  an  apparatus  similar  to  that 
already  described,  will  be  all  that  is  needed ;  when  the  bone  is  simply 
split,  and  the  fragments  not  detached,  if  moderate  pressure  will  not 
retain  them  in  close  apposition,  I  know  of  nothing  that  can  be  pre- 
fer to  leaving  the  case  to  nature. 

(d.)  Fracture  of  the  surgical  neck  is  a  far  more  frequent  occurrence 
than  of  other  portions  of  the  bone  in  this  region,  and  yet  not  so  much 
so  as  the  exposed  position  would  seem  to  promise.  What  in  the  young 
subject  would  be  a  separation  of  the  upper  epiphysis,  in  the  adult  is  a 
fracture  of  the  surgical  neck.  The  results,  under  ordinary  methods 
of  treatment,  are  strikingly  dissimilar ;  union  is  the  rule  in  fracture, 
whilst  non-union  is  more  frequent  in  separation  of  the  epiphysis. 

The  causes  may  be  either  direct,  as  a  blow  on  that  portion  of  the 
arm,  or  indirect,  as  from  a  fall  on  the  hand  or  elbow,  or  sudden  con- 
traction of  the  deltoid  or  latissimus  dorsi.  There  may  be  displace- 
ment or  not,  usually  the  former,  the  action  of  the  muscles  being  such 
that  it  is  the  merest  accident  whether  it  occurs  or  not.  When  it  does 
occur,  the  latissimus  dorsi  draws  the  lower  fragment  inward  to  a  con- 
siderable extent,  the  deltoid  being  inserted  sufficiently  below  this 
attachment,  although  on  the  opposite  side  of  the  arm,  to  greatly  assist 
in  displacing  the  fragment.  When  the  original  injury  fails  to  produce 
primary  displacement,  it  is  not  likely  to  occur  later,  if  the  surgeon 
avoids  rough  manipulations,  the  muscles  then  opposing  each  other  in 
such  a  manner  as  to  prevent  this  occurrence. 

The  signs  of  fracture  are  ordinarily  quite  pronounced.  Mobility, 
crepitus,  pain,  and  deformity  being  quite  constant.  With  displace- 
ment we  will  have  shortening,  but  both  may  be  much  reduced,  if  not 
entirely  overcome,  by  carrying  the  forearm  across  the  chest. 

The  treatment  includes  the  same  general  principles  already  laid 
down,  the  splints  being  required  of  greater  length  so  as  to  extend  as 
low  as  the  middle  of  the  arm.  In  the  case  of  separation  of  the  epiphy- 
sis, union  will  rarely  occur  unaided  by  art.  It  may  be  secured  by  the 
administration  of  Gale.  phos.  in  about  the  12th  to  the  30th  attenuation, 
four  doses  a  day  for  one  week.  Something  might  be  expected  from 
Symphytum,  after  this,  and  in  the  two  cases  which  I  have  seen  the 
presumption  was  in  favor  of  the  supposition  that  it  confirmed  repair 
Nothing  can  be  predicated,  however,  on  such  insignificant  experience 
Supposing  the  failure  to  be  due  to  an  interruption  in  the  process  of 
development,  and  knowing  something  of  the  value  of  Gale.  phos.  in 
analogous  conditions,  I  feel  warranted  in  claiming  for  that  remedy 
the  power  to  accelerate  and  probably  insure  repair. 

(e.)  Fractures  of  the  shaft  of  the  humerus  occur  from  both  direct  or 
indirect  injury,  when  from  the  former  at  the  point  of  bone  injured, 
from  the  latter  usually  near  the  middle.  The  chief  point  of  interest 
attaching  to  the  location  of  the  break  is  the  proximity  to  the  nutrient 
foramen,  the  facility  of  repair  being  dependent  upon  the  integrity  of 
the  vessel  it  accommodates. 
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The  direction  of  the  fracture  is  either  transverse  or  oblique,  many 
authors  conceiving  the  matter  to  be  one  of  chance,  or  dependent  upon 
the  degree  and  kind  of  violence.  It  will  be  remembered  that  in  an 
earlier  chapter  (Fractures  in  General),  it  was  stated  that  the  line  of 
fracture  depended  more  upon  the  age  of  the  bone  than  any  other 
consideration.  Thus  in  infancy  and  childhood,  incomplete  or 
11  radish-like"  fractures  were  the  rule.  In  adolescence  and  middle 
life,  oblique  was  more  probable  ;  whilst  in  old  age  they  were  literally 
transverse,  "pipe-stem,"  or  comminuted.  I  cannot  conceive  how 
the  kind  or  degree  of  injury,  or  the  direction  from  which  the  force 
comes,  can  in  any  materia!  way  influence  the  line  of  fracture  ;  the 
whole  question  must  turn  upon  the  age  of  the  bone,  not  in  years,  but 
in  development.  Since  having  my  attention  directed  to  this 
important  fact,  I  have  seen  too  few  cases  to  permit  me  to  use  them  as 
conclusive  evidence ;  those  occurring  earlier  were  not  recorded  in  a 
manner  to  enable  me  to  recall  the  circumstances  invariably.  From 
what  I  am  able  to  learn  in  my  own  experience,  therefore,  the  fact  as 
related  seems  to  be  undisputed. 

Displacement,  which  is  at  once  proportionate  to  the  amount  of 
violence,  and  the  direction  of  the  line  of  fracture,  will  be  greater  in 
oblique  fracture,  or  transverse  fracture  from  severe  injury.  Shorten- 
ing will  be  in  relation  to  these  circumstances ;  greater  in  oblique 
fractures.  As  an  additional  factor,  the  insertion  of  the  various 
muscles  of  the  arm  must  be  borne  in  mind.  Thus  a  fracture  above 
the  insertion  of  the  deltoid  or  the  latissimus  dorsi  will  have  a  tend- 
ency to  draw  the  lower  fragment  inwards  or  outwards,  according  to 
circumstances. 

Non-union  occurs  more  frequently  in  fractures  of  the  shaft  of  the 
humerus  than  any  of  the  long  bones.  Hamilton  inclines  to  the 
opinion  that  it  is  due  to  the  habit  of  dressing  such  fractures  with  the 
forearm  flexed,  and  thus  rendering  it  impossible  to  secure  perfect 
immobility  of  the  fractured  bone.  Such,  I  believe,  is  not  the  belief 
at  present,  and  my  own  experience  would  seem  to  contradict  it  also. 
As  far  as  statistics  are  available,  it  appears  that  the  majority  of 
non-united  fractures  occur  at  the  middle  of  the  arm, in  the  immediate 
neighborhood  of  the  nutrient  vessel.  It  is  true  that  the  larger  the 
lower  fragment,  the  larger  the  line  on  which  the  forearm  will  act, 
and  the  greater  the  certainty  of  motion  at  the  seat  of  fracture.  This 
therefore,  should  increase  the  percentage  of  non-union  the  higher 
the  fracture,  but  statistics  do  not  so  teach.  We  are. fully  justified,  in 
view  of  all  the  facts,  in  considering  the  failure  to  unite  due  to 
deficient  or  interrupted  nutrition.  More  particularly  is  this  the  case 
when  we  remember  the  results  following  operations  for  such  con- 
ditions, either  by  resection  or  otherwise,  but  particularly  when  our 
remedies  have  been  given  to  arouse  the  dormant  natural  forces. 
The  ends  of  the  fragments,  in  these  cases,  have  been  rounded  off, 
smooth,  and  lost  all  the  essentials  to  union,  yet  an  operation   is 
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ordinarily  successful,  because  the  nutrient  vessels  have  recovered 
from  the  injury  they  had  sustained,  and  are  in  a  condition  to  furnish 
the  material  needed  to  repair  the  break.  It  will  not  be  forgotten  that 
the  dressings  after  such  operations  are  precisely  the  same  as  in  the 
original  accident,  and  yet  union  is  the  rule.  It  seems  to  me,  there- 
fore, that  Hamilton  must  be  in  error. 

In  considerable  displacements,  the  musculo-spiral  nerve  is  pecul- 
iarly exposed  to  injury,  and  it  is  not  uncommon  to  find  evidences  of 
contusion,  compression,  or  laceration,  as  shown  in  an  earlier  para- 
graph. 

The  treatment  must  be  considered  under  two  heads,  for  the  ordinary 
form,  and  for  ununited  fracture.  The  arm  must  be  placed  in  a  posi- 
tion, if  necssary,  to  relax  the  action  of  any  muscle  that  may  have  a 
tendency  to  draw  the  fragments  asunder.  This  will  often  necessitate 
a  complete  change  in  the  system  of  dressing  after  the  first  two  or  three 
days  have  passed.  Thus  in  one  case  the  deltoid  continually  drew  the 
lower  fragment  outward,  almost  as  fast  as  it  was  reduced.  Th«  arm 
was  then  extended  at  right  angles,  properly  supported  on  a  pillow, 
and  a  long  straight  splint  applied,  from  the  fingers  to  the  shoulder. 
After  the  fifth  day  the  arm  was  brought  gradually  closer  to  the  body, 
and  finally  dressed  in  the  usual  way,  with  the  forearm  at  right  angles 
to  the  arm,  and  supported  in  a  sling.  In  the  absense  of  any  indica- 
tion, such  as  that  above,  the  best  dressing  I  have  been  able  to  find,  is 
a  moulded  binders-board  splint,  like  that  illustrated  in  a  previous 
paragraph.  The  splint  may  be  made  to  fit  over  the  shoulder  or  not 
which  is  rather  to  be  preferred,  and  should  reach  to  the  elbow;  an 
interior  splint,  from  the  axilla  to  the  elbow  is  also  needed.  A  bandage 
should  then  be  applied  over  all,  commencing  at  the  fingers,  and  cover- 
ing the  shoulder.  The  dressings  should  be  worn  for  four  weeks,  not 
changed  as  long  as  they  fulfill  the  indications,  or  unless  they  become 
soiled.  The  hand  must  be  examined  frequently  to  see  that  the  circu- 
lation is  not  impeded  by  tightness  of  the  bandage,  and  the  splints  that 
they  are  not  too  loosely  held.  With  the  bandage  too  tight  gangrene 
of  the  arm  is  to  be  feared ;  with  the  dressings  too  loose,  the  fracture 
is  not  properly  supported,  and  a  false  joint  may  ensue.  After  the 
third  week  passive  motion  must  be  commenced  in  the  elbow,  other- 
wise it  will  become  somewhat  crippled  for  a  long  time,  perhaps  per- 
manently. The  dressings  may  be  partially  removed  after  the  fourth 
week,  but  the  arm  must  be  supported  for  two  or  three  weeks  longer 
before  it  can  be  considered  sufficiently  restored  to  risk  its  use. 

Ununited  fracture  has  been  discussed  in  a  previous  chapter,  and  little 
need  be  added  at  this  place.  It  was  then  stated  that  the  best  treat- 
ment was  to  commence  with  the  most  radical  measures,  in  preferance 
to  temporizing  with  mere  methods  of  expediency,  which,  I  fear,  are 
oftener  evidences  of  timidity  than  conservatism.  In  recent  cases, 
those  in  which  from  six  to  twelve  weeks  have  elapsed  with  no  attempt 
at  union,  Calc.  phos.  should  be  given,  I  think  not  lower  than  the  30th  ; 
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the  results  have  been  good  in  the  few  cases  of  which  I  have  knowl- 
edge. In  one  case  of  my  own  union  seemed  to  commence  at  once,  and 
in  six  weeks  seemed  to  be  complete.  During  this  time,  however,  the 
arm  should  be  put  into  a  straight  splint,  reaching  from  the  tips  of  the 
fingers  to  the  shoulder,  and  unusual  care  taken  to  keep  the  fragments 
immovable. 

(f.l  Fracture  at  the  base  of  the  condyles  is  a  not  uncommon  fracture, 
and  while  presenting  peculiar  and  striking  symptoms,  the  diagnosis 
is  often  very  difficult,  the  most  experienced  being  frequently  led  into 
error.  The  symptoms  closely  resemble  dislocation  backward  of  the 
ulna,  and  fracture  is  frequently  mistaken  for  dislocation  in  conse- 
quence, although  Hamilton  has  found  an  error  more  frequent  in  the 
opposite  direction  "namely,  a  dislocation  of  both  bones  backward  has 
been  supposed  to  be  a  fracture." 

There  are  a  few  symptoms,  however,  of  this  fracture  that  it  seems 
to  me,  if  properly  understood,  cannot  admit  of  an  error  in  diagnosis, 
if  there  is  the  least  displacement  of  the  lower  fragment.  The  dis- 
placement is  almost  invariably  backwards,  which  is  the  chief  point  of 
resemblance  to  a  dislocation.  The  differences  are  notable,  and  will 
be  better  understood,  probably,  if  placed  side  by  side,  in  the  form  of  a 
table : 


Fhacture. 


1.  Mobility  of  the  joint. 

2.  Crepitus. 


at 


Deformity  easily    reduced,   but 

once  reproduced. 
Olecronon  process  and   condyles  in 

perfect  relation. 
Measurement      from    acromion     to 

condyles  shows  shortening-. 


Dislocation. 


1.  Fixidity  of  the  joint. 

2.  No  crepitus  unless  olecronon  or  the 

coracoid  process  are  broken ;  the 
former  readily  detected. 

3.  Deformity  can  only  be  reduced  with 

great  exertion  of  form. 

4.  Olecronon  process  and  condyles  much 

out  of  relation. 

5.  Measurement  shows  no  shortening-. 


Hamilton  gives  a  much  larger  table  of  comparison,  but  those 
mentioned  above  are  far  more  constant  and  reliable. 

The  result  is  usually  firm  bony  union,  but  with  some  shortening, 
when  there  has  been  much  displacement,  and  more  or  less  pain  from 
pressure  on  or  contusion  of  the  musculo-spiral  nerve.  In  the  latter 
event,  the  usefulness  of  the  arm  will  be  much  impaired,  and  the  hand 
and  forearm  will  ultimately  suffer  from  innervation. 

The  treatment  will  include  reduction,  retention,  and  relief  of  nervous 
symptoms.  The  first  indication  is  usually  easily  fulfilled.  The 
arm  should  be  extended,  to  fully  relax  the  triceps  extensor,  and 
fixing  the  arm  with  the  left  hand  placed  upon  the  seat  of  fracture, 
draw  down  the  forearm,  making  flexion,  at  the  same  time  pronating 
the  hand  and  carrying  it  across  the  chest. 

Retention  is  made  by  a  selection  from  a  large  number  of  splints, 
each  surgeon  having  his  own  preference,  too  frequently,  as  regards 
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the  simplicity  of  our  literature,  one  of  his  own  design,  space  for- 
bidding a  description  of  them.  I  beg  permission  to  profit  by  the 
general  custom,  and  describe  the  dressing  I  have  always  used,  not 
claiming,  however,  the  least  originality,  the  methods  being  in 
common  use.  Place  a  soft  compress  over  the  lower  fragment  on  the 
back  of  the  arm  ;  a  similar  compress  over  the  upper  fragment,  anteri- 
orly. Measure  the  circumference  of  the  arm,  at  the  condyles,  and 
cut  two  pieces  of  binders,  board  a  little  more  than  half  of  the 
circumference  in  width,  and  long  enough  to  reach  from  the  middle  of 
the  arm,  or  the  shoulder,  to  the  wrist.    Cut  them  as  shown  in  the 
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figure,  half  through  from  each  side,  soak  them  in  hot  water,  and 
mould  them  to  the  arm,  one  splint  posteriorly,  and  the  other  in  front. 
Any  inequalities  in  the  neighborhood  of  the  joint  are  to  be  filled  with 
cotton,  and  a  bandage  smoothly  applied  from  the  fingers  to  the 
shoulder.  The  hand  to  be  supported  in  a  sling.  The  posterior  splint 
to  be  considered  the  permanent  one,  and  should  never  be  removed, 
for  at  least  a  fortnight.  The  anterior  splint  overlaps  the  other,  and 
can  be  removed  at  every  dressing  to  inspect  the  arm. 

Compression  or  contusion  of  the  nerve  is  to  be  treated  precisely  as 
if  arising  from  other  causes.  It  may  be  exposed  by  a  carefully 
planned  incision  (that  is,  one  that  will  not  endanger  the  blood-vessel), 
and  stretched.  The  earlier  this  operation  is  performed  after  the 
condition  has  been  positively  recognized,  the  greater  the  promise  of 
success.  Nothing  can  be  gained  by  delay,  as  each  day  increases  the 
injury  to  the  nerve. 

(g.)  Fractures  at  the  base  and  between  the  condyles  is  a  rare  form  of 
fracture,  in  all  cases  found  to  be  the  result  of  a  severe  blow  upon  the 
back  of  the  elbow  or  the  olecronon.  Dr.  Willard  Parker  con- 
ceived that  he  had  a  case  of  this  kind, in  which  the  patient  had  fallen 
on  the  hand;  the  doubt,  however,  that  the  fracture  was  of  this 
character,  was  admitted,  and  Hamilton  believes  such  a  fracture 
from  such  a  cause,  practically  impossible.  The  symptoms  are  exceed- 
ingly obscure,  and  the  rapid  swelling  and  inflammation  of  the  joint 
makes  it  almost  impossible  to  arrive  at  a  correct  opinion. 

The  condyles  are  separated  by  a  longitudinal  fissure,  and  may  be 
completely  detached  ;  this  gives  increased  width  of  the  lower  extrem- 
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ity  of  the  humerus,  and  apparent  shortening  of  the  arm  from  drawing 
up  of  the  ulna.  Measurements  of  the  condyles  will  show  that  there  is- 
no  shortening,  but  to  the  lecronon  will  give  a  different  result.  The 
indications,  therefore,  are  those  of  dislocation,  with  two  important 
exceptions,  viz.,  there  is  no  immobility,  and,  an  absence  of  fullness 
in  the  bend  in  the  elbow.  Moreover,  on  making  slight  extension  of 
the  forearm,  and  pressing  the  condyles  together,  crepitus  can  usually 
be  detected. 

The  results  are  quite  unfortunate  as  a  rule ;  bony  anchylosis  and 
complete  loss  of  function  in  the  elbow  nearly  always  occurs.  The 
proximity  to  the  joint,  in  fact  the  implication  of  the  joint — makes 
inflammation  almost  a  sure  promise  of  its  destruction.  In  some  rare 
instances  a  cure  has  been  secured,  with  useful  motion  of  the  elbow, 
but  such  an  event  must  be  very  exceptional. 

Treatment  is  mainly  directed  to  the  condition  of  inflammation,, 
although  efforts  to  approximate  the  fragments  must  not  be  overlooked. 
This  may  be  secured  by  appropriate  bandages,  or  small  angular 
splints,  but  must  always  give  place  to  the  indication  of  greater  impor- 
tance, that  of  subduing  the  inflammation.  Probably  Aeon.,  Am.  or 
Bell,  will  oftener  be  indicated  for  this  purpose.  When  the  inflamma- 
tion has  subsided  somewhat,  passive  motion  must  be  carefully  insti- 
tuted, in  the  hope  that  a  stiff  joint  may  be  prevented. 

(fi.)  Separation  of  the  internal  epicondyle  is  included  by  Hamiton  in 
the  list  of  fractures  of  the  arm,  from  the  fact  that  it,  with  the  external 
projection  of  the  same  name,  represent  separate  centres  of  ossifica- 
tion, and  are  frequently  found  separated  from-  the  condyles  prior  to 
the  age  of  complete  ossification,  viz  ,  the  eighteenth  year.  The  inter- 
nal epicondyle  is  occasionally  separated  by  muscular  action,  most  of 
the  pronators  and  flexors  having  their  origin  at,  or  passing  over  this 
process;  at  other  times,  and  it  is  thought  with  more  frequency,  the 
injury  is  direct,  as  a  fall  upon  the  elbow. 

The  symptoms  are  pain ;  some  degree  of  ecchymosis,  depending  upon 
the  violence  of  the  injury;  usually  some  evidences  of  injury  to  the 
ulnar  nerve;  and  marked  deformity  from  displacement  of  the  frag- 
ment. There  are  some  instances  recorded  of  complete  fracture  with- 
out displacement,  but  there  seems  to  be  some  doubt  about  the  authen- 
ticity. The  displacement  is  usually  downward,  toward  the  hand,  in 
one  case  to  the  extent  of  an  inch  and  a  half;  in  one  case  it  was  up- 
ward and  backward,  towards  the  olecronon.  The  swelling  is  usually 
extensive,  and  rapid,  inflammation  being  quite  violent.  The  proximity 
of  the  process  to  the  joint  attaches  a  value  to  this  form  of  fracture 
which  would  not  otherwise  obtain.  The  result  is  often  in  partial 
anchylosis,  in  all  cases,  it  is  affirmed,  there  is  considerable  stiffness  for 
a  long  time,  with  perfect  pronation  and  supination,  but  difficult 
extension  and  flexion. 

Treatment,  as  in  the  last  instance  is  very  unsatisfactory,  the  inflam- 
mation materially  complicating  the  result.    It  is  often  found  impossi- 
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ble  to  replace  the  fragment,  or  in  the  event  of  succeeding  to  retain  it, 
flexion  or  extension  displacing  it  again.  If  replacement  is  secured,  a 
compress  and  bandage  may  retain  it  there,  if  it  is  not  found  necessary 
to  apply  the  former  so  tightly  that  the  circulation  of  the  arm  is 
impeded,  or  the  inflammation  materially  aggravated.  In  the  case  of 
children  an  angular  splint  will  be  required;  but,  says  Hamilton, 
"in  no  case,  however,  are  more  than  seven  or  fourteen  days  to  elapse 
before  all  bandaging  and  splinting  should  be  abandoned,  and  careful 
but  frequent  flexion  and  extension  substituted." 

(i.)  Separation  of  external  epicondyle  is  considered  by  Hamilton,  as 
never  having  occurred,  it  seeming  impossible  to  produce  such  a  frac- 
ture without  the  condyle  being  implicated,  and  extension  into  the 
joint. 

(k. )  Separation  of  the  external  condyle  is  usually,  indeed  always,  the 
result  of  direct  injury,  as  a  fall  on  the  elbow.  The  direction  of  the 
fracture  is  oblique,  either  extending  through  the  olecronon  fossa,  or 
simply  including  the  *'  lesser  head  "  with  which  the  radius  articulates. 
The  symptoms  are  few  and  characteristic  when  ther  case  is  seen  so 
arly  that  the  swelling  does  not  mask  them.  There  is  usually  dis- 
placement, upward  or  downward,  the  latter  with  greater  frequency ; 
in  some  cases  the  lower  part  of  the  fragment  was  pushed  back  by  the 
radius,  and  the  upper  correspondingly  forward.  With  this  displacement 
there  will  be  some  deflection  of  the  arm  to  the  radial  side,  and  a 
notable  increase  in  width  in  the  elbow.  As  in  all  fractures  about  the 
joint  there  will  be  much  inflammation,  and  swelling,  which  claim  first 
attention,  even  at  the  expense  of  some  deformity. 

Crepitus  can  usually  be  distinctly  felt,  either  by  grasping  the 
condyle  with  the  finger  and  thumb,  or  moving  it  in  various  directions. 
If  the  swelling  is  already  too  great  to  accomplish  this,  grasping  the 
elbow  with  the  left  hand,  and  rotating  the  forearm  will  succeed. 

Treatment,  as  in  the  case  of  separation  of  the  epicondyle,  must  be 
chiefly  directed  to  the  inflammation,  subordinating  retention  thereto. 
Union  is  bony,  in  most  instances,  and  if  there  should  be  moderate  dis- 
placement of  the  fragment,  with  care  the  motion  and  usefulness  of  the 
arm  should  be  little  impaired.  As  straightening  the  arm  will  develop 
a  tendency  to  tilt  up  the  fragment  on  its  upper  border,  the  arm  must 
be  dressed  flexed. 

{I.)  Separation  of  the  internal  condyle,  resembles  in  all  essential  par- 
ticulars a  similar  accident  to  the  external.  The  symptoms  are  the 
same,  somewhat  more  pronounced,  on  account  of  its  greater  size,  and 
the  indications  for  treatment  are  exactly  similar  in  all  essential  par- 
ticulars. 

4.  Fracture  of  the  Ulna. — The  ulna  is  broken  at  one  of  three 
points,  either  the  olecronon,  coronoid  process,  or  the  shaft,  separa- 
tion of  the  portion  articulating  with  the  radius,  in  the  wrist,  being 
properly  included  in  fractures  of  the  shaft. 

(a.)  The  olecronon  process  is  oftener   broken   by  direct  violence. 
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although  some  instances  have  occurred  as  a  result  of  muscular  action. 
Falls  upon  the  process  directly,  or  a  blow  immediately  below  it  on  the 
shaft  of  the  bone  are  noticed  as  the  cause  in  the  large  majority  of 
instances. 

The  point  of  fracture  may  be  at  the  apex  or  base,  or  a  point  mid- 
way between  the  two ;  in  the  two  former,  the  line  being  transverse, 
in  the  latter  quite  oblique,  the  posterior  face  of  the  shaft  of  the  ulna 
suffering  extensively.  When  the  apex  is  broken,  or  the  fracture 
occurs  from  muscular  action,  the  portion  of  bone  detached  will  be 
that  to  which  the  tendon  of  the  triceps  extensor  is  directly  attached. 

Displacement  may  be  slight  or  otherwise,  depending  upon  the 
degree  of  the  violence  received,  and  the  extent  of  laceration  sustained 
by  the  ligaments  of  the  joint.  It  will  always  be  in  the  direction  of 
the  action  of  the  triceps,  directly  upwards.  There  are  cases  reported 
in  which  crepitus  was  distinctly  felt  at  once,  on  making  an  examina- 
tion, justifyiug  the  presumption  that  there  was  no  displacement. 

The  symptoms  are  distinct  when  the  case  is  seen  before  swelling  is 
extensive.  There  will  be  more  or  less  of  a  depression  between  the 
fragments,  depending  upon  the  extent  of  the  displacement,  and  a 
notable  alteration  in  the  shape  of  the  elbow,  viewed  posteriorly. 
Crepitus  can  be  elicited  by  forcing  the  fragments  together,  and 
rubbing  the  upper  on  the  lower  ;  it  the  displacement  is  too  slight  to 
suggest  this,  or  the  swelling  so  extensive  that  the  fragments  cannot 
be  clearly  felt,  extending  the  arm,  grasping  the  elbow  with  the  hand, 
and  moving  the  joint  in  various  directions,  may  elicit  it.  The  swell- 
ing is  usually  so  rapid  and  so  great  that  ao  examination,  if  attempted 
after  its  establishment,  must  always  be  very  unsatisfactory;  so 
marked  is  this  that  when  called  to  a  case  which  has  received  an  injury 
known  to  produce  fracture  of  the  olecronon,  it  is  safe  to  suspend 
judgment  until  opportunity  has  been  had  for  a  number  of  examina- 
tions. 

Union  seems  to  be  ligamentous,  oftener  than  bony,  particularly 
when  there  has  been  any  displacement.  When  the  displacement  is 
slight,  retention  perfect,  and  no  untoward  circumstances  occur,  bony 
union  may  be  secured,  and  no  loss  of  function  occur.  As  in  all 
fractures  about  the  joint,  anchylosis  is  probable,  less  so,  perhaps,  in 
this  instance  than  others,  and  the  joint  must  be  frequently  inspected, 
to  enable  us  to  take  measures  to  prevent  it,  or  at  least  to  place  the 
arm  in  the  most  useful  position. 

The  treatment  has  for  many  years  been  a  question  of  animated  dis- 
cussion. Without  taking  space  to  rehearse  the  arguments  pro  and 
eon,  with  reference  to  extension  or  flexion,  I  am  compelled  to  bear 
witness  to  the  satisfactory  results  obtained  from  the  dressing  advised 
by  Hamilton,  adding  a  word  of  caution :  viz.,  if  anchylosis  seems  to 
be  inevitable,  the  dressings  must  be  removed,  and  the  arm  fixed  at 
nearly  a  right  angle,  the  hand  being  midway  between  proation  and 
supination.    Hamilton  (ibid.,  p.  31*5),  describes  his  dressing  as  fol- 
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lows  :  "  The  surgeon  will  prepare,  extemporaneously  always,  for  no 
single  pattern  will  fit  two  arms,  a  splint  from  a  long  and  sound 
wooden  shingle,  or  from  any  piece  of  thin  light  board.  This  must  be 
long  enough  to  reach  from  near  the  wrist  joint,  to  within  three  or 


Splint  for  Olecronon  Fracture. 


four  inches  of  the  shoulder,  and  of  a  width  equal  to  the  widest  part 
of  the  limb.  Its  width  must  be  uniform  throughout,  except  that,  at 
a  point  corresponding  to  a  point  three  inches,  or  thereabouts,  below 
the  top  of  the  olecronon  process,  there  shall  be  a  notch  on  each 
side,  or  a  slight  narrowing  of  the  splint.  One  surface  of  the  splint  is 
now  to  be  thickly  padded  with  hair  or  cotton  batting,  so  as  to  fit  all 
the  inequalities  of  the  arm,  forearm  and  elbow,  and  the  whole  covered 
neatly  with  a  piece  of  cotton  cloth,  stitched  together  upon  the  back 
of  the  splint.  Thus  prepared,  it  is  to  be  laid  upon  the  palmar  surface 
of  the  limb,  and  a  roller  is  to  be  applied,  commencing  at  the  hand 
and  covering  the  splint,  by  successive  circular  turns,  until  the  notch 
is  reached,  from  which  point  the  roller  is  to  pass  upwards,  and  back- 
wards, behind  the  olecronon  process,  and  down  again  to  the  same 
point  on  the  opposite  side  of  the  splint ;  alter  making  a  second 
oblique  turn  upon  the  olecronon,  to  render  it  more  secure,  the  roller 
may  begin  gradually  to  descend,  each  time  being  less  oblique,  and 
passing  through  the  same  notch,  until  the  whole  of  the  back  of  the 
elbow  joint  is  covered.  This  completes  the  adjustment  of  the  frag- 
ments, and  it  only  remains  to  carry  the  roller  again  upward,  by 
circular  turns,  uutil  the  whole  arm  is  covered  as  high  as  the  top  of 
the  splint.  *******  Before  the  bandage  is  applied  about 
the  elbow-joint,  the  olecronon  must  be  drawn  down,  as  well  as  it  can 
be,  by  pressure  with  the  fingers,  and  a  compress  of  folded  linen, 
wetted  to  prevent  its  sliding,  must  be  placed  partly  above  and  partly 
upon  the  process;  at  the  same  time,  also,  care  must  be  taken  that 
the  skin  is  not  folded  in  between  the  fragments."  In  the  absence  of 
untoward  symptoms,  the  dressings  should  be  worn  at  least  twenty 
days. 

(6.)  The  coracoid  process  has  been  found  fractured,  on  dissection, 
very  frequently,  but  there  are  no  instances  recorded  in  which  the 
accident  was  definitely  recognized  during  life.  It  is  usually  broken, 
judging  from  what  has  been  learned  previously  of  the  history  of  the 
case,  by  the  same  force  which  would  produce  a  dislocation  backwards 
of  the  elbow.  In  fact  it  is  supposed  by  many  to  be  a  concomitant  of 
such  dislocation,  and  not  a  fracture  pure  and  simple. 
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The  symptoms  are  those  of  dislocation,  to  be  entered  upon  later,  with 
crepitation  on  manipulation.  If  it  is  ever  essential  to  detect  the  frac- 
ture apart  from  the  displacement  of  the  joint,  the  accident  may  be 
predicated  upon  the  fact  that  redisplacement  is  constant.  Eeduction 
of  a  dislocated  elbow,  in  the  absence  of  fracture  of  the  coracoid  pro- 
cess, is  easy,  and  retention  readily  secured  ;  in  this  case,  however,  it 
will  be  next  to  impossible  to  keep  the  bones  in  place,  the  ulna  slip- 
ping backward  on  the  slightest  provocation.  The  mere  fact  of  this 
easy  reluxation  is  almost  sufficient  to  base  a  diagnosis  upon ;  when  we 
have  crepitus  added  thereto,  there  can  be  no  question  as  to  the  exis- 
tance  of  fracture. 

The  prognosis,  as  to  union,  is  that  when  the  separation  occurs  at  the 
base  it  will  be  bony  and  firm  ;  when  occurring  above  this  line,  it  will 
either  fail  entirely,  or  be  simply  ligamentous.  If  the  patient  escapes 
anchylosis,  which  is  somewhat  more  rare  than  in  the  case  of  other 
fractures  about  the  joint,  ligamentous  union  will  not  materially 
cripple  the  arm.  There  is  more  danger  of  anchylosis,  in  proportion  as 
the  union  is  bony :  when  no  attempt  at  repair  is  made  inflammation 
is  either  moderate  or  absent  entirely,  and  there  is  no  deposit  of  callus, 
two  essential  conditions  to  stiff  joint. 

The  treatment  will  be  as  in  the  case  of  dislocation  of  the  elbow  back- 
ward ;  the  arm  to  be  flexed,  midway  between  pronation  and  supina- 
tion, and  confined  in  an  angular  splint,  with  the  hand  suspended  in  a 
proper  sling. 

(c.)  The  shaft  of  the  ulna,  as  compared  to  accidents  by  which  both 
bones  of  the  forearm  are  broken,  is  fractured  infrequently.  Its  posi- 
tion does  not  expose  it  to  direct  injury,  and  indirect  force  can  scarcely 
affect  it  without  corresponding  lesion  of  the  radius.  The  injury  is, 
therefore,  usually  direct,  as  in  warding  a  blow  with  the  arm.  It 
seems  to  have  been  fractured  with  equal  frequency  in  all  parts  of  its 
length,  the  portion  sustaining  the  blow  being  that  which  gives  way. 
The  line  of  fracture  is  usually  oblique,  at  least  in  the  middle  third; 
more  or  less  transverse  at  either  extremity. '  Displacement  is  not 
always  considerable,  frequently  it  will  be  imperceptible.  The  upper 
fragment,  from  its  firm  and  broad  articulation  with  the  humerus,  is 
rarely  deflected  to  any  extent;  the  lower,  however,  chiefly  through 
the  action  of  the  pronator  quadratus,  will  often  be  found  drawn  inward 
toward  the  radius.  Prom  the  fixed  position  of  the  extremities  of  the 
bone,  overlapping  cannot  occur  without  fracture  of  the  radius,  or  such 
an  extensive  injury  that  the  ligaments  in  the  wrist  are  torn  up.  For 
this  reason  the  deformity  will  never  be  extreme,  and  even  with  con- 
siderable displacement  of  the  lower  fragment,  will  be  too  slight  to 
attract  attention  on  superficial  examination.  If  the  case  is  not  seen 
until  swelling  has  occurred,  it  will  require  close  inspection  to  estab- 
lish a  diagnosis,  even  when  the  displacement  is  great.  There  are 
many  cases  in  which  the  fragments  remain  undisturbed;  others  in 
which  the  displacement  is  in  the  direction  of  the  force  producing  the 
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fracture,  and  to  an  extent  commensurate  to  the  degree  of  violence. 
In  the  majority,  however,  the  lower  fragment  will  be  found  more  or 
less  drawn  towards  the  radius. 

The  experience  of  most  surgeons  is,  that  in  civil  practice  there  is  no 
form  of  fracture  oftener  complicated  than  that  of  the  ulna.  Hamil- 
ton, in  nearly  all  of  his  cases,  had  comminution,  extensive  injury  to 
the  soft  parts,  or  dislocation,  others  speak  in  the  same  terms.  My 
experience,  necessarily  limited,  would  fully  bear  out  this  statement, 
all  my  cases  having  been  compound.  Nevertheless  the  prognosis  may 
be  set  down  as  good,  both  as  to  preservation  of  fracture,  and  to  bony 
union.  The  displacement  being  so  slight,  as  a  rule,  and  the  absence 
of  overlapping,  will  ensure  speedy  union,  should  the  fracture  be 
simple.  Supination  is  generally  perfect,  but  pronation  may  be  impeded. 

Treatment  presents  but  few  indications,  and  these  readily  fulfilled* 
The  hand  may  be  pronated,  in  dressing,  to  relax  the  pronator  quadra- 
tus,  but  care  must  be  taken  to  keep  the  lower  fragment  drawn  away 
from  the  radius,  otherwise  the  callus  may  bridge  over  and  prevent 
rotation  of  the  arm.  An  ordinary  angular  splint,  flexed  arm,  and  a 
sling  for  the  hand  are  the  rules  of  dressing.  In  compound  fractures 
the  case  is  to  be  treated  in  accordance  with  the  principles  already  laid 
down. 

5.  Fractures  of  the  Eaditjs.— The  radius  is  found  fractured  at 
either  extremity,  or  the  shaft.  Fractures  of  the  lower  extremity  are 
generally  confined  to  one  point,  although  Dr.  J.  Ehea  Barton 
described  a  variety  not  hitherto  recognized,  but  which  Hamilton 
and  other  equally  good  authorities,  consider  to  be  of  doubtful  occur- 
rence, there  not  being  a  specimen  in  any  of  the  museums,  or  a  well 
authenticated  case  reported  in  current  literature.  I  feel  justified, 
therefore,  in  dividing  our  subject  into  fractures  of  the  neck  or  head, 
of  the  shaft,  and  Colles  fracture  in  the  wrist. 

(a.)  Fracture  of  the  headis  an  exceedingly  obscure  accident,  inasmuch 
as  swelling  is  early  and  extreme,  and  many  of  the  usual  signs  of  frac- 
ture are  either  obscured  or  wanting.  When  the  head  of  the  bone  can 
be  felt,  rotation  of  the  arm  would  settle  the  question,  for  or  against 
fracture ;  but  when  we  are  compelled  to  wait  for  the  subsidence  of 
the  swelling,  it  is  too  late,  from  the  degree  of  union  established,  to 
remedy  mal-position  of  the  fragments.  Crepitus  may  be  elicited  with- 
out difficulty,  but  in  the  absence  of  other  signs  it  simply  proves  the 
existence  of  fracture  in  the  joint ;  it  does  not  affirm  that  the  head  of 
the  radius  has  suffered.  It  is  important  to  establish  the  diagnosis 
early,  as  the  result  of  the  treatment  is  much  affected  by  our  compre- 
hension of  the  case.  Thus,  the  biceps  muscle  is  a  strong  supinator. 
A  fracture  occurring  below  the  insertion  of  this  muscle,  will  allow  the 
fragment  to  which  it  is  attached  to  become  completely  supinated.  If 
now,  the  arm  is  dressed  in  a  position  of  pronation,  and  union  occurs, 
supination  is  forever  lost,  and  even  pronation  is  more  or  less  defec- 
tive.   The  arm  is,  therefore,  permanently  crippled.    For  this  reason 


INJURIES   OF   THE   UPPER    EXTRIMITIES.  399 

the  arm  must  be  dressed  in  a  position  of  complete  supination,  as  much 
flexed  as  possible  (to  relax  the  biceps),  and  maintained  so  until  the 
subsidence  of  swelling  affords  us  an  opportunity  to  verify  our  diagno- 
sis by  careful  examination.  Should  the  accident  prove  to  be  a  frac- 
ture of  the  head,  by  fully  relaxing  the  biceps,  which  occurs  when  the 
arm  is  flexed,  the  fragment  may  be  rotated  into  a  position  of  prona- 
tion, pronating  the  arm  at  the  same  time,  and  retained  there  without 
much  trouble,  the  union  already  affected  much  assisting  the  retentive 
apparatus. 

The  treatment,  therefore,  is  to  dress  the  arm  primarily,  in  a  nearly 
straight  position,  strongly  supinated.  After  the  seventh  day,  attempt 
pronation  and  flexion,  as  indicated  above. 

(&.)  Fracture  of  the  shaft,  occurs  at  any  point,  between  the  extremities, 
when  from  direct  injury.  When  the  injury  is  indirect,  it  seems  to 
occur  with  greater  frequency  at  the  lower  third.  The  deformity  is 
generally  quite  marked,  the  upper  fragment  drawn  upward  and  away 
from  the  ulna,  the  lower  drawn  more  or  less  strongly  towards  that 
bone.  The  displacement  of  the  upper  fragment  has  some  relation  to 
the  direction  of  the  force  producing  the  fracture;  but  more  to  the 
action  of  the  biceps  and  the  pronator  radii  teres,  which  tilts  it  up  in 
the  direction  of  their  action.  The  lower  fragment  is  likewise  drawn 
towards  the  ulna  by  the  action  of  the  pronator  quadratus  on  the  upper 
end,  the  supinator  longus  assisting  by  traction  made  on  the  lower 
extremity.  Eeduction  is  not  difficult  if  the  arm  be  pronated  and  par- 
tially flexed,  which  also  elicits  crepitus. 

The  treatment  consists  in  placing  the  arm  in  the  position  which  will 
relax  the  muscles  that  have  a  tendency  to  keep  the  parts  asunder. 
Thus  flexure  will  relax  those  acting  upon  the  upper  fragment,  as  well 
as  the  supinator  longus  which  makes  traction  on  the  lower  end  of  the 
lower  fragment.  Pronation  equally  relaxes  the  pronator  quadratus, 
which  permits  us  to  raise  the  fragment  into  position.  A  soft  grad- 
uated compress  is  to  be  placed  over  the  interosseous  space,  on  both 
sides  of  the  arm,  and  an  ordinary  compress  over  the  upper  fragment, 
not  directly  upon  the  projecting  bone.  The  arm  is  then  to  be  dressed 
in  the  ordinary  manner  with  an  angular  splint. 

(c.)  Fracture  of  the  lower  extremity,  usually  occurs  at  a  point  rarely 
more  than  an  inch  from  the  end  of  the  bone,  notwithstanding  it  would 
seem  that  it  would  be  difficult  to  break  it  at  that  point.  Prof.  Ab. 
Colles  was  the  first  to  accurately  describe  this  fracture,  and  it  was 
not  until  the  publication  of  his  Lectures  on  Surgery  that  the  accident  was 
well  understood.  Previous  to  his  time  it  was  quite  commonly  the  case 
that  dislocation  or  sprain  was  mistaken  for  fracture,  or  the  reverse. 
In  the  edition  of  his  lectures  compiled  by  Mr.  Simon  McCoy,  (1845,) 
the  professor  speaks  as  follows :  (page  324.)  "  When  you  look  at  the 
carpal  end  of  the  radius,  you  would  suppose  that  a  fracture  near  it 
must  be  very  uncommon,  yet  it  is  really  the  most  frequent  seat  of  such 
accident  in  that  bone,  but  why  I  cannot  say ;  it  is  not  easily  dis- 
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covered  on  account  of  the  swelling  which  rapidly  supervenes  here  as 
in  other  injuries  about  the  wrist  and  elbow.  This  fracture  takes  place 
about  an  inch  and  a  half  above  the  carpal  end  of  the  bone ;  the  defor- 
mity produced,  precisely  resembles  what  Dessault  calls  a  dislocation  of 
the  carpal  end  of  the  radius,  and  I  am  very  much  disposed  to  think  he 
sometimes  mistook  one  case  for  the  other."  The  close  resemblance 
to  dislocations  of  the  wrist  must  at  times  cause  embarrassment  to  the 
most  experienced  ;  at  all  times  the  student  will  find  a  mighty  problem 
to  solve.  It  must  be  borne  in  mind  that  there  is  a  want  of  immobil- 
ity, that  would  attach  to  dislocation,  and  the  presence  of  crepitus, 
which  must  constitute  proof  of  fracture.  The  variety  of  fracture  is 
now  known  as  Colles  fracture  of  the  wrist. 

The  cause  is  usually  indirect  injury,  as  falls  upon  the  hand  in  such 
a,  way  that  it  is  extended.  There  is  considerable  pain  at  once,  much 
swelling,  and  a  unique  deformity.  There  will  be  observed  a  firm 
swelling  on  the  palmar  side  of  the  wrist,  with  a  depression,  or  a 
sharply  defined  swelling  on  the  opposite  side.  The  hand  will  be 
directed  upwards,  at  a  more  or  less  acute  angle,  the  fingers  partly 
flexed,  and  only  moved  with  some  degree  of  pain.  The  end  of  the 
ulna  is  apt  to  be  unusually  prominent,  and  the  hand  carried  slightly 
to  the  radial  side.  On  grasping  the  hand,  palm  to  palm,  with  the 
fingers  disposed  around  the  wrist,  and  making  traction,  the  deformity 
is  reduced,  particularly  if  the  line  of  traction  is  slightly  towards 
the  ulnar  side,  and  combined  with  a  rocking  or  rotary  motion.  At 
the  same  time  crepitus  can  be  produced. 

The  treatment  is  variously  prescribed  by  different  writers.  My  own 
experience  leads  me  to  prefer  that  of  Dr.  Hoyne,  who  introduced  it 
in  the  American  Journal  of  Medical  Science,  April  1852.    The  splint  is 
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made  as  seen  in  the  cut,  to  be  thickly  padded,  aud  applied  to  the 
palmar  surface,  the  fingers  grasping  the  pad  shown  in  the  distal 
end.  It  may  be  necessary  to  place  a  compress  between  the  wrist  and 
the  splint,  to  keep  the  fragment  in  place,  but  ordinarily  it  will  not  be 
called  for.    The  swelliug  lasts  a  long  time,  many  weeks,  and  the 
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limbs  remain  stiff  indefinitely.  Usually  the  dressings  may  be  allowed 
to  remain  for  four  weeks,  when  passive  motion  of  the  wrists  and 
fingers,  and  friction  must  be  instituted. 

6.  Fracture  of  Both  Bones  of  the  Forearm.— This  form  of 
fracture  has  always  been  one  of  unusual  interest  to  surgeons,  partly 
from  the  unusual  predisposition  to  gangrene,  observed  in  a  large 
number  of  instances,  and  partly  from  the  many  opposing  views  o^ 
eminent  men  as  to  the  indications  for  treatment  —  of  late  years  the 
question  of  treatment  has  been  quite  generally  decided  upon,  and  the 
usual  practice  is  as  will  be  found  below. 

The  caicses  of  these  fractures  are  either  direct  or  indirect ;  when 
from  the  former  causes,  any  part  of  the  bones  may  suffer  ;  when 
from  the  latter,  usually  the  lower  third.  In  the  majority  of  instances 
the  deformity  will  be  considerable,  the  mobility  so  great  that  no 
embarrassment  need  be  felt  to  determine  the  nature  of  the  accident 
Owing  to  the  superficial  character  of  the  blood  vessels,  and  the  free- 
dom of  motion  in  the  fragments,  disturbances  in  circulation  are 
•easily  produced,  and  gangrene  has  often  destroyed  an  arm  that  had 
suffered  only  a  simple  fracture  from  a  comparatively  insignificant 
injury.  Unquestionably  the  practice  that  formerly  obtained,  of 
bandaging  the  member  before  applying  the  splints  was  often  respon- 
sible for  this  condition,  but  it  must  not  be  lost  sight  of  that  the 
severity  of  the  accident,  carelessness  of  the  patient  or  nurses,  and 
some  constitutional  defect  may  be  as  often  responsible  as  the  surgeon. 
There  are  too  many  cases  in  which  the  instructions  of  the  surgeon 
have  been  defied,  or  his  dressings  tampered  with  by  amateurs,  to 
warrant  us  in  attaching  blame  to  the  medical  attendant  upon  a  simple 
statement  of  the  patient  or  his  friends. 

The  treatment  includes  attention  to  the  following  points — to  avoid 
pressure  on  or  interference  with  the  blood  vessels,  to  keep  the  bones 
separated,  and  to  preserve  the  symmetry  of  the  arm.  The  old 
practice  of  placing  a  compress  on  the  arm  to  keep  the  bones  apart, 
was  responsible  for  many  accidents,  I  have  no  doubt.  We  now  know 
that  with  the  arm  placed  in  a  position  of  supination,  the  inter- 
osseous space  is  fully  preserved,  and  no  mere  muscular  action  can  draw 
the  bones  together,  unless  the  break  is  so  low  down  that  the  pronator 
-quadratus  exerts  much  influence  on  the  lower  fragments.  By  using 
two  broad  splints,  anterior  and  posterior,  so  wide  that  the  bandage 
cannot  press  the  bones  together,  and  carefully  preserving  the  supine 
position,  there  need  be  no  apprehension  felt,  in  ordinary  cases,  of  an 
untoward  result.  Usually  in  twenty  days  the  bones  wil!  be  found 
sufficiently  united  to  dispense  with  the  splints,  although  they  fre- 
quently unite  unequally  ;  that  is,  the  ulna  or  radius  has  been  found 
firmly  united,  whilst  the  other  bone  has  failed  entirely.  In  one  case 
mentioned  by  Hamilton,  the  radius  was  not  united  two  years  after 
the  ulna  was  firm.  Under  good  treatment,  Calc.  phos.,  or  ISymphyt., 
we  can  scarcely  conceive  of  such  a  result  to-day,  unless  some  foreign 
material  is  interposed  between  the  ends. 
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7.  Fractures  of  the  Carpus. —  The  carpal  bones  are  rarely  the 
subject  of  simple  fracture.  Compound  fractures  from  gun-shot 
injuries,  or  other  species  of  extreme  violence,  are  not  uncommon,  but 
are  of  such  a  character  that  the  joint,  if  not  the  hand,  is  at  once 
destroyed.  In  the  event  of  a  simple  fracture,  particularly  from  indi- 
rect violence,  there  is  little  if  any  displacement,  and  union  is  speedily 
effected.  No  splints  or  dressings  are  needed ,  as  deformity  need  not 
be  feared.  The  only  danger  is  that  the  joint  may  be  permanently 
destroyed  by  inflammatory  action,  In  cases  of  compound  injury  the 
probabilities  are  that  the  hand  will  be  lost  if  the  fractured  bones  are 
allowed  to  remain.  The  practice  is  to  remove  the  fragments  at  once, 
and  treat  the  case  as  one  of  exsection.  With  much  associated  injury 
to  the  soft  parts  the  hand  may  be  considered  lost  whether  or  no,  but 
it  is  well  to  remove  the  fragments  of  bone,  and  leave  amputation 
until  it  is  demonstrated  that  the  hand  cannot  be  saved. 

8.  Fractures  of  the  Metacarpus.—  The  metacarpal  bones  are 
fractured  oftener,  it  would  seem,  from  blows  made  with  the  clenched 
fist,  or  from  the  hand  being  caught  and  crushed  between  two  solid 
substances.  When  from  the  latter  causes,  the  fracture  is  usually 
compound ;  when  from  the  former,  simple.  The  fracture  oftener 
occurs  in  the  middle  third  of  the  shaft  of  the  bone,  and  the  distal 
fragment  is  found  displaced  downwards  into  the  palm.  This  dis- 
placement is  variously  accounted  for  by  the  shape  of  the  bone,  and 
the  action  of  the  interosseous  muscles.  Probably  both  conditions  will 
be  found  to  influence  it.  In  compound  injuries,  all  parts  of  the  bone 
will  be  found  to  suffer  alike,  depending,  as  a  matter  of  course,  upon 
the  point  receiving  the  injury,  and  the  displacement  of  the  fragments 
will  be  determined  by  the  direction  of  the  force.  The  results  are 
usually  speedy  bony  union,  without  deformity  or  functional  loss,  if 
reduction  has  been  secured  early. 

The  treatment  presents  few  indications.  Extension  will  usually 
bring  the  fragments  easily  into  line,  and  a  very  simple  dressing  will 
suffice  to  keep  them  there.  Have  the  fingers  easily  flexed,  fill  up  the 
hollow  of  the  palm  of  the  hand  with  cotton,  and  apply  a  splint  that 
will  reach  from  the  base  of  the  fingers  half  up  the  forearm.  Over  the 
back  of  the  hand  a  pasteboard  pplint  may  be  moulded,  and  the  whole 
retained  in  place  with  a  few  turns  of  a  roller,  the  hand  to  be  supported 
in  a  sling. 

9.  Fracture  of  the  Phalangeal  Bones.— The  bones  of  the 
fingers  are  frequently  broken  by  direct  violence,  or  from  being  caught 
in  machinery,  or  struck  by  balls  and  other  missiles  and  implements 
used  in  games.  From  the  fact  that  the  injury  is  received  at  the 
point  of  fracture  the  swelling  is  extreme,  and  comes  on  at  once, 
whereby  many  of  the  ordinary  signs  of  fracture  are  obscured.  Dis- 
placement, however,  is  the  exception,  unless  the  injury  is  compound, 
from  extreme  violence.  In  the  latter  instance,  particularly  when 
occurring  to  the  distal  phalanges,  the  part  may  be  condemned  at  once. 
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I  have  yet  to  see  a  case  in  which  the  last  phalanx  was  broken,  and 
the  soft  parts  wounded  to  an  extent  to  permit  the  extrusion  of  the 
bone,  which  recovered ;  union  has  never  taken  place,  and  the  tip  of 
the  fingers  has  only  been  saved  when  the  fragments  of  bone  that  were 
loose  were  removed  at  the  first  dressing.  The  fracture  being  simple, 
repair  is  generally  speedy  and  perfect.  The  part  must  be  inspected 
daily,  to  discover  if  there  is  any  displacement. 

I  have  never  found  it  necessary  to  use  any  apparatus  in  dressing 
these   fractures,  than  a  peculiar  application  of   adhesive  strap,  as 
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indicated  in  the  accompanying  cut.  The  parts  are  held  sufficiently 
firm,  and  at  the  same  time  are  easily  inspected,  when  occasion 
demands,  without  disarranging  the  dressings.  Four  strips  are 
required,  two  of  which  are  crossed,  as  in  the  figure,  both  on  the 
palmar  and  dorsal  surface  of  the  finger,  crossing  each  other  a  little 
below  the  line  of  fracture.  On  account  of  the  swelling  of  the  part, 
the  strip  should  not  be  applied  until  it  has  been  subdued  by  Am.,  or 
other  indicated  remedies,  the  finger,  meanwhile,  being  supported  by 
a  light  wooden  splint. 

Y      DISLOCATIONS. 

From  the  tables  published  by  Messrs.  Plowbe  &  Hulke 
(Holmes  II,  p.  764),  it  appears  that  dislocations  of  the  upper  extrem- 
ity occur  with  less  frequency  than  fracture.  At  the  same  time  that 
dislocation  is  of  less  frequency,  it  is  generally  conceded  by  surge-  <ns, 
I  believe,  that  the  accident  is  one  of  greater  importance,  both  with 
reference  to  immediate  and  remote  consequences;  the  injury  done 
to  soft  parts,  and  the  lesion  being  confined  to  the  joint,  it  must  be 
apparent  that  loss  of  function  is  more  imminent  than  would  be  the 
case  in  simple  fractures.    The  table  is  as  follows  : 


AGE 

AGE 

AGE 

AGE 

AGE 

AGE 

lOTALS. 

0-5 

5-15 

15-30 

30-45 

45-60 

60 

Region. 

SEX. 

SEX. 

SEX. 

SEX. 

SEX. 

SEX. 

SEX. 

BOTH 

M. 

E. 

M. 

E. 

M. 

E. 

M. 

E. 

M. 

E. 

M. 

2 

E. 
1 

M. 
13 

E. 
3 

SEXES. 

Clavicle, 

1 

2 

1 

4 

2 

1 

2 

1 

16 

Acromion, 

1 

3 

3 

1 

3 

1 

10 

2 

12 

Humerus, 

1 

2 

1 

1 

24 

9 

63 

21 

42 

34 

36 

28 

167 

95 

262 

Elbow, 

1 

43 

5 

8 

3 

8 

3 

2 

61 

12 

7 > 

Thumb, 

1 

11 

3 

18 

3 

23 

11 

15 

10 

3 

1 

70 

29 

«9 

Fingers, 

6 

2 

11 

68 

3 
18 

6 
105 

11 

48 

7 
71 

7 
53 

3 

44 

3 
32 

33 
354 

26 
167 

5» 

2 

4 

64 

12 

521 
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This  is  a  record  of  cases  occurring  in  sixteen  years,  ending  June 
30fch,  1867,  at  the  !Middls-ex  Hospital,  and  is  a  valuable  analysis.  It 
will  be  observed  that  the  joint  of  the  shoulder  has  been  of  tener  dislo- 
cated, and  that  the  ages  from  thirty  to  forty-five  present  the  greater 
number  of  dislocations  of  all  kinds.  This  will  show  that  the  more 
movable,  or  the  greater  the  variety  of  motion  in  a  joint,  the  greater 
the  liability  to  dislocation  ;  and  that  the  completion  of  ossification,  as 
occcurs  between  the  ages  specified,  predisposes  to  displacement  of 
joints,  perhaps  to  a  greater  degree  than  to  fracture.  However  this 
last  may  be,  from  one  point  of  view,  it  is  generally  admitted  that  it 
will  require  greater  exertion  of  force  to  produce  a  dislocation  than  a 
fracture ;  the  force  being  expended  upon  the  articulating  extremity 
of  a  bone,  a  dislocation  occurs,  whilst  a  fracture  would  take  place  if  a 
less  degree  of  force  were  applied  to  the  shaft  of  the  bone. 

Dislocations  of  the  upper  extremity  are  classified  by  different 
authors  according  to  their  conception  of  the  meaning  of  the  word. 
Thus  considering  the  word  to  indicate  a  separation  of  the  bone  from 
one  nearer  the  trunk,  or  one  more  fixed  it  its  position,  English 
authors  quite  generally  speak  of  dislocations  of  the  scapula  (acromial 
dislocations,)  rather  than  of  the  acromial  end  of  the  clavicle.  I  shall 
adopt  that  classification  as  far  as  this  joint  is  concerned ;  in  other 
instances  I  prefer  to  consider  both  bones  as  implicated  in  the  accident, 
and  refer  to  luxations  of  the  shoulder,  elbow  and  wrist,  in  preferance 
to  humerus,  forearm,  and  carpus.  In  all  cases  the  distal  bone  will  be 
understood  as  being  particularly  displaced ;  thus,  "  backward  disloca- 
tion of  the  elbow,"  will  be  understood  as  dislocation  backwards  of  the 
ulna  and  radius. 

This  gives  us  the  following  classification  :  Dislocations  of  the 
scapula,  clavicle,  shoulder,  elbow,  wrist,  carpus,  and  fingers. 

1.  Dislocation  of  the  Scapula  ( Acromial  extremity  of 
Clavicle.)  The  cause  of  this  dislocation  is  direct  violence  on  the 
scapula,  as  a  fall  on  some  hard  substance.  The  displacement  occurs 
in  one  of  three  directions,  by  which  the  end  of  the  clavicle  is  carried 
above  or  below  the  acromian  process  of  the  scapula,  or  in  extreme 
cases,  both  the  acromion  and  coracoid  processes  are  carried  above  the 
bone.  The  symptoms  are  common  to  injuries  about  a  joint,  viz.,  pain 
and  swelling,  with  some  modification  of  motion.  The  arm  seems 
lengthened,  the  shoulder  broader,  and  carried  in  towards  the  sternum. 
The  end  of  the  clavicle  can  be  plainly  felt  in  its  new  position ;  by 
tracing  the  bone  with  the  fingers,  outward  from  the  sternum,  it  can 
scarcely  be  mistaken  for  one  of  the  scapular  processes.  The  hand  will 
support  the  elbow,  and  the  body  be  inclined  to  the  injured  side  as  in 
the  case  of  fracture.  On  drawing  the  shoulder  backward  all  defor- 
mity will  at  once  disappear,  thus  completing  the  diagnosis. 

The  treatment  may  require  variation  in  exceptional  cases,  but  that 
which  seems  to  give  the  best  results  is  as  follows:  i Keeping  the 
shoulder  well  drawn  back,  place  a  compress  over  the  end  of  the  clavi- 
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cle  ;  pass  a  broad  band,  either  in  the  form  of  a  bandage  or  a  strap 
with  buckles,  over  the  shoulder  and  around  the  elbow,  or  a  Petit  tour- 
niquent  may  be  used  for  that  purpose.  The  hand  is  to  be  carried  in  a 
sling.    Union  should  not  be  considered  good  under  three  weeks. 

2.  Dislocation  of  the  Clavicle.— Pursuing  the  classification 
adopted,  this  accident  represents  a  separation  of  the  clavicle  from  the 
sternum.  Whilst  an  accident  rather  frequently  occurring,  as  com- 
pared to  fracture  it  is  not  as  common  ;  inspection  of  the  tables  pub- 
lished in  this  chapter,  will  show  that  as  compared  to  fracture,  it  occurs 
about  in  the  proportion  of  3-10  per  centum .  This  difference  is  accounted 
for  from  the  fact  that  there  is  little  if  any  mobility  in  the  joint,  and 
the  whole  bone  being  quite  firmly  bound  down  there  is  a  greater 
liability  of  a  compressing  force  breaking  the  bone  than  of  disturbing 
the  relations  of  the  joint.  The  cause  of  the  dislocation  is  usually 
indirect,  from  forcing  the  shoulders  together  or  backwards ;  direct 
injury  can  rarely  be  inflicted  of  a  character  to  cause  a  dislocation. 
The  displacement  is  in  one  of  three  directions,  viz.,  upward,  forward 
(or  downward,)  and  backward. 

(a.)  Upward  dislocation  of  the  Clavicle,  is  a  comparatively  rare  form  of 
luxation,  produced  by  some  force  which  carries  the  shoulders  down- 
ward and  inward,  as  falls  or  blows  on  the  top  of  the  shoulder.  The 
shoulder  will  seem  depressed,  the  elbow  supported  in  the  hand,  and 
displacement  will  be  at  once  seen  on  comparison  with  the  bone  of  the 
opposite  side.  The  head  of  the  bone,  moreover,  will  be  felt  on  the 
upper  border  of  the  sternum,  carried  slightly  forward. 

Meduction  is  effected  by  carrying  the  shoulders  upward  and  outward, 
at  the  same  time  pushing  the  head  of  the  bone  downward.  The  dress- 
ing for  fracture  of  the  clavicle,  will  answer  a  good  purpose,  and  plac- 
ing a  compress  over  the  head  of  the  bone,  with  a  body  bandage  to  hold 
it  in  position.  It  is  almost  impossible  to  secure  union  without  defor- 
mity, but  even  when  allowed  to  go  unreduced,  but  little  inconvenience 
will  be  felt,  except  in  lifting  weights  above  the  head. 

(b.)  Forward  dislocation  of  the  Clavicle  is  a  somewhat  common  form 
of  the  accident,  produced  by  force  acting  upon  the  front  of  the 
shoulder.  The  head  of  the  bone  is  carried  forward  and  a  little  down- 
ward, being  easily  felt,  in  most  instances,  in  its  new  position.  In  verv 
fleshy  subjects,  or  when  there  is  much  swelling,  it  may  be  difficult  to  feel 
the  bone,  but  as  little,  if  any,  inconvenience  results  when  allowed  to 
remain  unreduced,  it  is  of  less  importance  than  if  the  conditions  were 
otherwise.  The  alteration  in  the  line  of  the  clavicle,  as  compared 
with  the  bone  on  the  opposite  side,  the  pain  at  the  point  of  injury,  the 
necessity  the  patient  feels  to  support  the  elbow  in  the  hand,  and  the 
nature  of  the  accident,  will  usually  prevent  any  opportunity  for  a  mis- 
taken diagnosis. 

Heduction  is  sufficiently  easy.  Place  the  knee  between  the  shoulders, 
and  draw  them  backward  and  outward,  whilst  an  assistant  presses  the 
head  of  the  bone  into  its  proper  place.    A  figure  of  eight  bandage 
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around  the  shoulders,  posteriorly  and  a  compress  over  the  head  of  the 
bone,  held  in  place  by  a  proper  bandage,  will  be  all  the  dressing 
usualJy  required.  Some  surgeons  have  succeeded  in  keeping  the  head 
of  the  bone  in  place  with  an  ordinary  hernia  truss,  with  a  soft  pad.  It 
will  be  found  veiy  difficult  to  prevent  some  deformity. 

(c.)  Backward  dislocation  of  the  Clavicle,  a  somewhat  rare  occurrence, 
is  produced  by  crowding  the  shoulders  together,  or  pressure  forward 
and  inward .  The  deformity  is  peculiar,  and  can  scarcely  be  mistaken. 
The  head  of  the  bone  is  carried  behind  the  sternum,  where  it  may 
sometimes  be  felt ;  the  shoulder  is  carried  forward ;  the  clavicle 
appears  shortened,  and,  in  extreme  cases,  dyspnoea  or  dysphagia  will 
be  complained  of  from  the  pressure  of  the  head  of  the  bone  on  the 
trachea  or  oesophagus.  Mr.  Davie,  of  Bungay,  as  related  by  Cooper, 
found  it  necessary  to  saw  off  the  head  of  the  bone  in  a  case  in  which 
reduction  could  not  be  effected. 

Reduction  is  usually  easily  produced,  by  drawing  the  shoulders  back, 
and  securing  them  by  a  figure  of  eight  bandage.  In  some  extreme 
cases,  a  strong  straight  splint  has  been  placed  across  the  shoulders, 
which  are  drawn  back  by  a  firm  bandage.  Any  mal-position  of  the 
head  of  the  bone  may  be  corrected  by  compress  and  bandage  as  in 
other  varieties  of  dislocation  of  this  bone.  When  the  head  of  the 
bone  has  been  pressed  against  the  trachea  or  oesophagus  with  sufficient 
force  or  for  a  sufficient  length  of  time  to  cause  some  interference  with 
their  function,  Am.  must  be  given  for  twenty-four  hours  or  longer. 

3.  Dislocation  of  the  Shoulder. — The  freedom  of  motion  in 
the  shoulder  joint,  greater  than  in  the  case  of  any  other  joint  in  the 
body,  renders  it  much  more  liable  to  dislocation  than  other  joints  in 
the  upper  extremity,  if  not  to  any  other  joint  in  the  body.  Its  impor- 
tance, from  the  variety  of  motion,  in  all  the  avocations  of  life,  renders 
its  integrity  of  paramount  importance,  so  that  from  every  point  of 
view,  dislocations  of  the  shoulder  have  at  all  times  engaged  the  atten- 
tion of  surgeons.  Referance  to  the  tables  quoted  in  this  chapter,  will 
show  that  out  of  a  total  of  521  dislocations  of  all  kinds,  262  occurred  at 
the  shoulder.  Also,  that  out  of  a  total  of  2705  fractures  of  the  upper 
extremity  only  sixty  occurred  in  the  upper  part  of  the  humerus,  an 
exceedingly  small  number  of  these  being  fractures  of  the  head  or  neck 
of  the  bone. 

The  literature  of  this  subject  is  very  involved,  as  regards  classifica- 
tion, etiology  and  treatment,  unnecessarily  so,  it  seems  to  me.  Nearly 
every  writer  of  note  has  added  to  the  embarrassment  by  attempting 
something  new  and  original,  and  late  writers  have  greatly  increased  it 
by  quoting  all  they  can  find  access  to,  besides  proposing  additional 
methods  of  their  own.  As  to  classification,  a  moments  consideration 
of  the  anatomy  of  the  joint  should,  it  seems  to  me,  cause  all  to  adopt 
the  simple  and  rational  classification  of  Sir  Astley  Cooper.  The 
head  of  the  humerus  can  only  leave  the  glenoid  cavity  in  one  of  three 
directions,  downward,  forward  and  backward ;  this  reduces  our  varie- 
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ties  of  the  accident  to  three  in  number,  all  others  representing  simple 
modifications  of  these,  either  in  extent  or  direction.  Thus  "  sub-cor- 
acoid  "  simply  represents  a  minor  form  of  "  sub-clavicular,"  either  of 
them  being  simply  "inward,"  of  different  degree.  So,  also,  most  of 
them  being  secondary  upon  a  downward  dislocation,  it  is  proper  to 
consider  this  form  first,  as  being  typical  of  the  other  two,  and  includ- 
ing the  same  considerations  of  etiology,  symptoms,  and  treatment. 

(a.)  Downward  dislocation  of  the  humerus  {subglenoid,  into  the  axilla,) 
is  the  commoner  form  of  shoulder  dislocation,  and  oue  which  very 
frequently  is  antecedent  to  other  displacements.  The  causes  are 
various,  and  yet  similar  to  a  certain  extent.  Thus  there  must  be  a 
laceration  of  the  capsular  ligament,  and  the  application  of  some  force 
that  will  force  the  head  of  the  bone  out  of  the  glenoid  cavity,  and 
downward.  Among  the  more  common  causes,  are  blows  upon  the 
head  of  the  humerus,  received  on  the  outer  and  upper  surface ;  falls 
on  the  hand  or  elbow  carrying  the  arm  out  from  the  body ;  extreme 
tension  on  the  arms  whilst  held  vertically  above  the  head,  as  when 
catching  at  a  rope  when  falling  through  a  hatchway,  or  drawn  by  the 
reins  attached  to  a  run  away  horse.  These  accidents  disunite  the 
bones,  and  on  attempting  to  rise  from  the  ground  when  fallen,  or 
change  the  postion  in  any  way,  the  head  of  the  bone  slips  through  the 
torn  capsule,  and  the  dislocation  is  produced,  the  head  generally  rest- 
ing on  the  smooth  triangular  space  on  the  anterior  border  of  the 
scapula,  immediately  below  the  glenoid  fossa,  or  imbeded  in  the  sub- 
scapular or  infra  spinatus  muscle.  All  the  muscles  of  the  part  are 
somewhat  torn,  stretched,  or  separated  from  there  attachments,  and 
it  is  not  uncommon  to  find  the  greater  tuberosity  detached.  The  cir- 
cumflex nerve  is  bruised,  torn,  or  compressed,  and  the  axillary  vessels 
and  nerves  are  more  or  less  injured  when  the  dislocation  is  complete. 

The  symptoms  are  unique,  and  unmistakable,  although  it  is  related 
that  good  surgeons  have  accasionally  overlooked  or  misinterpreted 
them.  While  not  having  had  the  misfortune  to  make  a  mistake  in 
the  diagnosis  of  the  few  cases  that  1  have  been  privileged  to  see,  it 
must  be  admitted  that  after  the  lapse  of  a  sufficient  time  to  permit  the 
swelling  to  form,  some  embarrassment  might  arise,  particularly  in  the 
case  of  a  fleshy  person.  The  tip  of  the  shoulder  will  appear  very 
prominent ;  a  marked  depression  will  exist  below  the  acromion,  and 
an  unnatural  fullness  in  the  axilla.  The  elbow  will  be  carried  out  from 
the  body,  often  as  far  as  three  or  four  inches ;  the  arm  will  be 
lengthened  from  a  half  of  an  inch  to  an  inch,  measured  from  the 
acromion  to  the  condyles,  and  it  will  be  impossible  to  place  the  hand 
on  the  opposite  shoulder.  The  body  will  be  inclined  to  the  injured 
side,  and  the  elbow  supported  in  the  hand,  as  in  the  case  of  clavicular 
fracture.  The  elbow  cannot  be  approximated  to  the  side,  without 
causing  great  pain,  and  there  is  the  characteristic  immobility.  When 
a  day  or  more  has  elapsed  before  attempting  reduction,  motion  of  the 
joint  will  give  a  friction  or  chafing  sound,  which  must  not  be  mis- 
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taken  for  fracture ;  separation  of  the  tuberosity,  however,  would  give 
true  crepitus,  but  usually  only  after  much  manipulation,  as  the 
broken  surfaces  are  widely  separated. 

The  results  of  such  accidents  depend  upon  the  extent  of  injury  done 
to  the  associated  parts,  and  the  length  of  time  elapsing  before  reduc- 
tion. When  reduced  early,  perfect  motion  is  at  once  restored,  but  it 
will  require  weeks  or  months  to  fully  regain  the  strength  of  the  joint. 
Compression  or  other  iDJury  to  the  nerves  of  the  axilla,  may  cause 
more  or  less  paralysis  and  atrophy  of  the  arm,  in  the  majority  of 
instances  ultimately  passing  away.  In  ancient  cases  reduction  is  not 
only  always  difficult,  but  may  be  even  impossible.  As  shown  in  an 
earlier  chapter  {Injuries  to  Joints),  the  glenoid  cavity  sometimes  tills- 
up,  and  a  new  one  forms,  even  in  the  body  of  a  muscle,  the  head  of 
the  bone  being  retained  therein  as  perfectly  as  in  the  original  one  In 
such  cases,  (ancient  dislocations),  a  caution  previously  (ibid)  given 
must  be  remembered ;  the  length  of  time  the  joint  has  been  mis- 
placed may  cause  such  shortening  of  nerves,  arteries  and  veins,  not 
to  mention  the  muscles,  that  they  are  in  emminent  danger  of  being 
torn  on  attempting  reduction.  One  of  the  most  frequent  and  embar- 
rassing sequelse  to  this  accident,  particularly  as  being  a  pretext  for 
suits  at  law  for  malpractice,  is  a  fullness  on  the  anterior  surface  of 
the  shoulder,  as  if  the  reduction  had  not  been  complete.  This  is 
explained  by  Hamilton,  as  probably  due  to  a  rupture  of  the  tendon 
of  the  supra-spinatus,  or  the  long  head  of  the  biceps,  (perhaps  both), 
Whereby  the  head  of  the  bone  is  drawn  forward  by  the  muscles  which 
have  lost  the  antagonism  of  the  former,  or  falls  forward  from  the 
removal  of  the  compression  exerted  by  the  tendon  of  the  latter. 

The  treatment  includes  reduction  and  the  application  of  dressings  to 
keep  the  bones  in  place.  Reduction  may  be  effected  in  two  ways* 
either  mechanical  extension  or  manipulation;  the  latter  to  be  pre- 
ferred. As  is  usual  in  these  operations,  first  slightly  increase  the 
deformity;  then  placing  the  knee  in  the  axilla,  the  patient  being 
seated,  make  pressure  with  one  hand  downward  on  the  acromion,  and 
keeping  the  arm  a  little  back,  to  relieve  muscular  tension,  use  it  as  a 
lever  to  lift  the  bone  into  its  position.  Failing  in  this,  have  the 
patient  lie  down.  Sitting  on  the  edge  of  the  bed,  place  the  heel  in  the 
axilla,  and  make  traction  on  the  arm  in  the  direction  in  which  it  leads, 
an  assistant  pressing  down  on  the  shoulder.  In  simpler  cases,  one 
hand  may  be  placed  in  the  axilla,  as  a  fulcrum,  the  arm  to  be  manipu- 
lated as  a  lever  at  the  same  time.  The  arm  is  then  to  be  brought  to 
the  side,  the  forearm  flexed  across  the  chest, and  suspended  in  a  sling, 
while  the  shoulder  will  be  securely  bandaged  for  at  least  a  week. 

In  cases  of  greater  difficulty,  particularly  when  ancient,  apparatus 
for  extension  may  be  needed.  The  best  that  I  have  seen  is  that 
devised  by  Prof.  N.  R.  Smith,  which  may  be  simplified  as  follows: 

The  patient  is  seated  in  an  ordinary  wooden  chair ;  a  broad,  firm 
band  is  placed  over  the  injured  shoulder,  and  secured  around  the  seat 
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of  the  chair,  one  end  passing  down  the  back  and  one  in  front. 
Another  band  is  passed  around  the  chest,  close  up  into  the  axilla,  the 
two  ends  being  fastened  at  some  convenient  point,  or  drawn  upon  by- 
assistants.  Extension  is  then  made  by  assistants  on  the  arm,  the 
surgeon  manipulating  the  parts  with  his  hands  free.  I  doubt  not 
there  are  cases  that  will  resist  all  these  methods  of  reduction.  If  sov 
and  there  is  any  useful  motion  of  the  shoulder  at  all,  I  would  prefer 
to  leave  the  case  alone,  rather  than  subject  the  parts  to  greater  forcer 
which  could  readily  add  greatly  to  the  injury. 

(6.)  Forward  dislocation  (sub-corocoid,  sub-clavicular),  is  produced  by 
the  same  causes  as  in  the  case  of  a  downward  displacement,  perhaps, 
the  arm  may  be  carried  a  little  behind  the  body,  or  directly  back- 
ward. In  a  great  many  instances  this  displacement  is  secondary 
upon  a  downward  dislocation,  attempting  to  rise  from  the  ground, 
or  some  other  motion  throwing  the  head  of  the  bone  upwards,  under 
the  pectoralis  minor.  This  is  particularly  the  case  when  the 
luxation  is  not  complete,  the  head  of  the  bone  having  passed  down- 
wards until  more  than  one-half  of  its  diameter  has  passed  the  edge  of 
the  glenoid  depression.  The  deltoid  and  scapular  muscles  will  be 
much  stretched  or  torn,  frequently  the  lesser  tuberosity  will  also  be 
detached. 

The  symptoms  in  addition  to  those  common  to  all  dislocations  of  the 
shoulder,  will  be  as  follows  :  The  head  of  the  bone  can  be  seen  or  felt 
in  its  new  position  ;  the  arm  is  carried  out  from  the  body,  and  cannot 
be  moved  backward  or  forward;  the  shoulder  is  very  prominent,  the 
depression  under  the  acronion  being  very  marked,  particularly  pos- 
teriorly ;  the  elbow  may  be  very  slightly  directed  backwards,  and  the 
arm  somewhat  rotated  outward,  from  the  tension  to  which  the 
abductors  are  subjected. 

The  axillary  vessels  and  nerves  are  less  exposed  to  injury  in  this 
form  of  dislocation  than  any  other,  but  sufficiently  so  to  demand 
caution  in  attempts  at  reduction  in  all  cases. 

The  treatment  is  conducted  upon  the  same  general  principles  already 
laid  down.  In  some  instances,  when  unusual  difficulty  has  been 
experienced,  the  following  method  has  been  successful:  L-iy  the 
patient  on  the  back,  and  extend  the  arm  upwards  by  first  bringing  it 
in  across  the  body;  then  rotating  upwards.  Extension  is  made 
directly  upward,  fixing  the  shoulder  with  the  foot;  as  the  head 
becomes  disengaged,  carry  the  arm  outward,  until  it  is  at  a  little  less 
than  right  angles,  then  carrying  it  downwards  across  the  chest  to  the 
opposite  side,  finally  bringing  it  into  the  side.  The  additional  strain 
brought  upon  the  abductors  by  this  method,  renders  it  necessary  to 
reserve  it  for  the  last  resort. 

(c.)  Backward  dislocation  (subspinous)  is  a  rare  form  of  the  accident, 
and  sufficiently  unique  in  character  to  render  it  at  once  distinguisha- 
ble. The  causes  are  the  same  as  already  given,  the  hand  being 
carried  forward,  so  that  the  force  pushes  the  head  of  the  bone  back- 
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wards.  Blows  near  the  head  of  the  bone,  directed  downwards  and 
backwards,  on  the  anterior  surface,  may  also  produce  the  displace- 
ment. I  am  of  the  opinion,  however,  based  upon  the  cases  of  dislo- 
cations of  all  kinds  that  I  have  seen,  that  direct  injury  very  rarely 
operates  to  produce  a  dislocation  ;  it  is  oftener  the  case  that  the  head 
of  the  bone  is  lifted  out  of  its  socket  by  the  shaft  operating  as  a  lever. 

The  symptoms  differ  somewhat  from  those  already  noticed.  The 
arm  is  short,  the  shoulder  is  prominent,  and  there  is  a  depression 
under  the  acromion.  The  elbow  is  also  carried  away  from  the  body. 
In  addition  the  arm  is  carried  forwards,  a  little  on  the  chest  for  its 
upper  two  thirds,  and,  unless  the  subscapularis  is  torn,  also  somewhat 
rotated  inwards.  The  head  of  the  bone  can  be  felt  under  the  spine  of 
the  scapula,  and  rotation  can  be  felt  on  rotating  the  arm.  The 
shoulder  is  also  notably  elevated.  Beduction  is  not  difficult,  and 
repair  is  speedy. 

The  treatment  may  be  conducted  on  the  ordinary  principles,  or 
extension  made  in  the  direction  in  which  the  arm  points.  In' recent 
cases,  before  there  has  been  time  for  shortening  of  the  parts  in  relation 
to  the  joint,  Sir  Astley  Cooper  reduced  several  cases,  by  raising 
the  arm  perpendicularly  and  carrying  it  around  back  of  the  head. 

With  partial  dislocations,  so-called,  we  shall  have  nothing  to  do. 
There  is  much  doubt  whether  such  an  accident  ever  occurred ,  con- 
sidered solely  with  reference  to  the  shoulder.  It  is  impossible  to 
have  the  shoulder  dislocated  without  more  than  one-half  the  diameter 
of  the  head  of  the  humerus  passing  over  the  margin  of  the  glenoid 
cavity.  A  displacement  less  than  that  would  be  spontaneously 
reduced.  In  the  cases  described  as  partial  luxations,  in  which  there 
was  no  laceration  of  the  capsular  ligament,  the  presumption  is  that 
the  head  of  the  bone  was  thrust  forward  from  the  rupture  or  disloca- 
tion of  the  long  head  of  the  biceps,  or  some  similar  accident  to  the 
subscapularis  or  infra  spina tus. 

4.  Dislocations  of  the  Elbow.— In  the  tables  already  quoted, 
it  will  be  seen  that  whilst  out  of  a  totality  of  2705  fractures,  of  all 
kinds,  of  the  upper  extremity,  but  107  occurred  in  the  elbow  joint, 
there  were  seventy-three  dislocations  out  of  a  total  of  521.  Injuries 
to  the  elbow,  therefore,  are  far  more  frequently  causative  of  luxation 
than  fracture,  notwithstanding  there  are  such  exposed  points  as  the 
olecranon  and  humeral  condyles. 

In  the  prevailing  classification  of  these  lesions,  a  distinction  is 
made  between  dislocation  of  the  ulna  alone,  and  one  which  includes 
the  radius  also.  While  it  is  possible  that  some  good  reason  exists 
for  this  custom,  I  am  unable  to  discover  it,  as  it  is  difficult  to  see  how 
the  radius  can  be  separated  trom  the  movements  of  the  ulna.  The 
difference  is  only  in  degree;  when  the  dislocation  is  complete,  then  it 
is  spoken  of  as  "  dislocation  of  both  bones."  In  this  instance,  there- 
fore, 1  shall  take  the  liberty  of  ignoring  the  ancient  classification, 
and  consider  dislocations  of  the  elbow  as  affecting  both  bones.    It  is 
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obvious  that  the  radius  may  be  dislocated  without  the  ulDa  being  in 
any  sense  implicated;  hence  we  find  a  true  elbow  dislocation, and 
another  of  bones  in  the  neighborhood  of  that  joint.  We  will  consider 
elbow  dislocations,  therefore,  as  including  dislocations  backwards 
forwards,  and  lateral  of  the  ulna,  and  forward  and  backward  of  the 
radius. 

(a.)  Dislocation  of  the  ulna  backwards,  in  which  the  coronoid  process 
is  thrown  on  or  beyond  the  trochlear  surface  of  the  humerus,  is  the 
ordinary  and  typical  form  of  dislocation.  It  is  produced  in  various 
ways,  as  by  forced  flexion,  falls  on  the  hand  bending  the  arm  back- 
wards, twisting  in  marching,  or  exceptionally  by  blows  received  on 
the  back  of  the  humerus,  or  front  or  upper  part  of  the  forearm. 
When  complete,  the  forearm  is  carried  directly  backwards,  the  action 
of  the  triceps  tending  to  draw  the  bones  upwards,  until  the  coronoid 
process  rests  in  the  olecronon  fossa,  or  even  higher.  In  the  minor 
degrees,  constituting  what  are  called  dislocations  of  the  ulna  alone, 
the  coronoid  rests  on  the  trochlea.  The  ligaments  are  all  more  or  less 
torn,  particularly  the  lateral ;  the  brachialis  anticus  either  torn  or 
very  much  stretched  ;  the  biceps  in  a  more  moderate  state  of  tension, 
although  cases  have  occurred  in  which  the  tendon  was  torn  from  the 
tubercle  of  the  radius,  or  the  tubercle  itself  fractured  and  detached. 
The  coronoid  process  is  occasionally  broken  off,  which,  as  has  been 
said  earlier,  will  render  retention  of  the  parts  difficult,  and  reluxation 
easy.  The  median  and  ulnar  nerves  are  painfully  stretched,  some- 
times torn  or  contused,  and  the  musculo-spiral  is  equally  exposed  to 
injury. 

The  symptoms  are  quite  characteristic,  and  can  only  very  rarely  mis- 
lead. The  arm  is  usually  slightly  flexed,  at  an  angle  of  about  one  hun- 
dred and  twenty  degrees,  in  some  rare  instances  this  is  increased  to 
almost  a  right  angle.  Hand  is  usually  pronated,  with  the  fingers  some- 
what flexed.  There  is  preternatural  lateral  mobility,  but  no  flexion  or 
extension  without  great  pain  at  least.  The  tip  of  the  elbow  is  very 
prominent,  and  the  flexure  of  the  same  is  filled  up.  On  flexing  the 
arm  the  olecronon  becomes  more  prominent,  which  would  not  be  the 
case  in  fracture  near  the  joint,  and  it  will  be  found  materially  above 
the  internal  condyle.  On  measuring  the  arm  from  the  acromion  to 
the  condyle,  there  will  be  no  shortening,  but  if  it  is  extended  to  the 
styloid  process  of  the  ulna,  shortening  will  be  pronounced,  varying 
from  half  an  inch  to  one  inch  and  a  half.  Reduction  is  usually  readily 
effected  in  recent  cases,  but  in  ancient  ones  it  will  not  only  be  very 
difficult,  but  even  impossible. 

Treatment. —  The  method  of  Sir  Astley  Cooper  is  that  most  fre- 
quently employed.  The  patient'  is  seated  in  a  chair,  the  surgeon 
resting  one  foot  on  the  seat  of  the  chair,  in  front  of  the  patient, 
places  the  knee  in  the  elbow,  making  forcible  flexion  of  the  foieaim. 
This  lifts  the  coronoid  process  out  of  the  olecronon  fossa,  separates 
the  bones  sufficiently  to  allow  it  to  pass  the  articulating  surface  of 
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the  humerus,  and  draws  the  forearm  forward.  When  reduced,  as  a 
test  of  success,  flex  the  arm  fully ;  if  it  cannot  be  done,  reduction  has 
not  been  accomplished.  Should  there  be  a  tendency  to  redisplace- 
ment,  and  some  crepitus,  fracture  of  the  coronoid  process  is  probable, 
and  retentive  dressing  must  be  employed.  For  this  purpose,  treat 
the  case  as  one  of  fracture,  using  an  angular  splint. 

(6.)  Dislocation  of  the  ulna  outwards,  or  towards  the  radial  side,  is 
usually  incomplete,  and  is  rather  a  rare  form  of  the  accident.  The 
causes  are  usually  a  fall  on  the  hand,  which  is  thrown  inwards,  blows 
on  the  outer  side  of  the  lower  end  of  the  humerus,  or  the  inner  side  of 
the  forearm,  or  any  force  which  presses  the  bones  asunder  in  this 
direction.  There  are  a  number  of  instances  in  which  attempts  to 
reduce  a  backward  dislocation  has  resulted  in  throwing  the  bones 
into  this  position ;  as  a  rule,  however,  the  displacement  is  primary. 
The  olecronon  will  be  found  resting  on  the  outer  condyle,  or-even  the 
epicondyle ;  the  brachialis  anticus  and  anconeus  torn  or  much 
stretched,  and  the  internal  lateral  ligament  ruptured.  The  nerves 
and  arteries  suffer  but  little,  and  yet  the  radial  and  musculo-spiral 
nerves  have  been  found  badly  injured. 

Symptoms. —  The  forearm  is  usually  in  a  moderate  state  of  flexion, 
about  as  in  backward  dislocation,  or  120  degrees.  The  hand  is 
pronated ;  elbow  immovable ;  internal  condyle  of  the  humerus  very 
prominent,  with  a  deep  depression  below  it;  the  arm  more  or  less 
inclined  outwards ;  the  head  of  the  radius  easily  recognized  by  its 
cup-shaped  depression,  is  felt  outside'of  the  joint,  and  can  be  made 
to  rotate  on  turning  the  forearm.  The  olecronon  is  very  prominent, 
made  more  so  by  flexion,  as  was  shown  to  be  the  case  in  backward 
dislocation.  Eeduction  is  generally  easy,  if  the  attempt  is  not  too 
long  delayed. 

Treatment. —  The  head  of  the  radius  must  be  found,  as  it  sometimes 
occurs  that  it  is  dislocated  from  the  ulna.  When  it  is  found  in 
front  of  the  joint,  it  is  dislocated  separately,  and  the  hand  must  be 
strongly  supinated,  to  replace  the  radius,  and  as  a  preliminary  to 
reduction  of  the  ulna.  The  method  of  Cooper,  given  above,  is  to  be 
pursued,  with  extension  combined  with  lateral  pressure. 

(c.)  Dislocation  of  the  Ulna  imcard,  or  to  the  ulnar  side,  is  exceed- 
ingly rare,  and  Hamilton  is  unable  to  find  an  instance  in  which  it 
was  complete.  This  is  unquestionably  owing  to  the  greater  size  of 
the  inner  condyle,  and  the  difficulty  that  would  be  experienced  in 
forcing  the  ulna  over  such  an  obstruction.  The  causes  are  similar, 
but  partly  reversed,  to  those  responsible  for  outward  dislocations,  viz., 
blows  on  the  inner  side  of  the  lower  end  of  the  humerus,  or  the  upper 
and  outer  part  of  the  forearm  ;  falls  on  the  hand,  which  is  forced  out- 
ward ;  or  from  the  action  of  machinery.  The  head  of  the  radius  will  be 
found  occupying  nearly  the  position  of  the  coronoid  process  when  the 
arm  is  moderately  flexed ;  the  olecronon  will  be  upon  the  inner  con- 
dyle.   The  ulnar  nerve  is  very  frequently  crushed  between  the  olecro- 
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non  and  epitrochlear,  the  blood  vessels  usually  escaping  injury.  The 
external  lateral  ligaments  are  very  tense,  rarely  torn,  and  the  brach- 
ialis  anticus,  anconeus,  and  biceps  more  or  less  tense.  Occasionally 
there  is  a  backward  displacement,  so  that  the  head  of  the  radius  is 
found  in  the  olecronon  fossa. 

Symptoms. — The  olecronon  is  prominent,  and  seen  on  the  inner  con- 
dyle ;  the  radius  is  felt  in  the  bend  of  the  arm ;  external  condyle  is 
very  prominent ;  the  forearm  is  flexed,  and  the  hand  strongly  pro- 
nated,  unless  the  head  of  the  radius  is  behind  the  joint,  when  it  will 
be  supinated.  The  arm  is  often  inclined  slightly  inward, or  in  straight 
line  from  the  humerus  in  place  of  the  usual  deflection  outward. 
Reduction  is  very  difficult,  often  impossible.  Anchylosis,  when  it 
results  from  non- reduction,  does  not  affect  pronation  or  supination, 
which  is  usually  perfect. 

The  treatment  is  precisely  the  same  as  when  the  displacement  is  in 
the  opposite  dirpction,  making  lateral  pressure  inward  on  the  lower 
end  of  the  humerus,  and  outward  on  the  forearm. 

(d.)  Dislocation  of  the  Vina  forward,  is  an  exceedingly  rare  form  of 
the  accident,  the  result  of  extreme  violence,  and  complicated  by  frac- 
ture of  the  olecronon.  Extreme  flexion,  or  extension  by  machinery, 
are  the  commoner  causes,  if  any  cause  can  be  ''common"  in  such  a 
rare  accident.  The  ligaments  are  much  stretched,  and  the  end  of  the 
olecronon  rests  in  the  coronoid  fossa. 

Symptoms. — The  arm  is  usually  strongly  flexed ;  hand  in  extreme 
supination  ;  point  of  the  elbow  is  lost,  and  the  condyles  of  the  humerus 
are  felt  in  its  place.  The  deformity  is  very  marked  and  peculiar,  but 
from  the  fact  that  force  has  been  extreme,  there  will  be  great  and  early 
swelling  of  the  parts,  so  that  a  critical  examination  will  be  impossible. 
The  fact  of  the  strong  flexion  not  being  accompanied  by  contraction 
of  the  biceps,  seems  to  me  a  valuable  diagnostic  symptom. 

Treatment. — The  flexure  must  be  somewhat  increased,  then  making 
counter  extension  backward  on  the  lower  part  of  the  humerus,  extend 
the  forearm,  making  extension  at  the  same  time.  In  complete  dislo- 
cations of  this  variety,  moderate  flexion  alone,  if  not  made  too 
abruptly,  will  usually  replace  the  parts. 

(e.)  Dislocation  of  the  Head  of  the  Badius  forward,  as  far  as  my  exper- 
ience goes,  is  oftener  overlooked,  than  any  other  form  of  dislocation. 
I  have  seen  a  number  of  cases  that  were  never  recognized  by  the 
attending  physician ;  in  fact  I  do  not  recall  a  case  in  which  the 
attendant  had  made  a  correct  diagnosis,  or  even  suspected  any  serious 
lesion  of  the  joint.  The  usual  causes  are  falls  on  the  arm,  striking 
the  head  of  the  bone  on  its  posterior  or  inner  surface ;  falls  on  the 
hand  while  in  a  state  of  pronation,  or  in  such  a  manner  that  the  hand 
is  forced  into  a  state  of  extreme  pronation ;  twisting  the  hand  into 
extreme  pronation  by  machinery;  or  lifting  children  by  the  hands, 
particularly  when  done  suddenly.  The  ligaments,  particularly  the 
annular,  are  more  or  less  torn ;  and  the  head  of  the  bone  thrown  on 
the  humerus,  a  little  outwardly. 
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Symptoms. — The  arm  is  flexed,  not  to  any  extent,  however :  the  hand 
pronated  ;  the  foreaim  inclines  unnaturally  outward  ;  the  head  of  the 
bone  is  felt  in  its  new  position,  and  on  rotating  the  hand  is  felt  to  fol- 
low the  same  motion.  The  forearm  cannot  be  flexed  beyond  aright 
angle,  but  later  is  capable  of  putrenatural  extension,  in  one  case  as 
far  as  120°.  Cannot  place  the  hand  on  the  head,  particularly  on  the 
occiput.  Reduction  is  easy,  as  a  rule,  but  retention  almost  impossible. 
Indeed  some  surgeons  declare  the  accident  is  irremediable,  and 
beyond  confining  the  arm  for  a  few  days,  to  permit  some  degree  of 
union  in  the  torn  ligaments,  make  no  attempt  to  treat  it. 

Treatment. — Notwithstanding  a  too  common  practice,  an  attempt  at 
reduction  and  retention  should  be  made,  particularly  as  more  than 
one  perfect  cure  has  occured.  To  reduce  the  displacement,!  make 
extension  in  the  direction  in  which  the  arm  is  found.  Not  relaxing 
the  extending  force,  next  flex  the  arm  fully,  pressing  down  the  head 
of  the  bone  with  the  thumbs.  A  right  angled  splint  is  now  to  be 
applied,  the  hand  placed  midway  between  pronation  and  supination, 
and  a  compress  secured  over  the  head  of  the  bone  with  a  roller.  Great 
care  must  be  taken  not  to  permit  or  attempt  extension  of  the  arm  for 
some  weeks  ;  and  under  no  circumstances  must  forcible  extension  be 
attempted,  as  the  dislocation  is  exceedingly  liable  to  be  reproduced. 

(/.)  Dislocation  of  the  Bead  of  the  Radius  backwards,  is  caused  by 
forces  acting  in  the  opposite  direction  to  those  mentioned  in  the  pre- 
ceeding  instance.  For  example,  blows  received  on  the  front  of  the 
arm,  on  the  radial  head;  extreme  supination;  falls  on  the  supinated 
hand;  and  violent  attempts  to  supinate,  while  the  arm  is  held  tirmly 
pronated.  The  ligaments  are  more  or  less  torn,  as  in  the  preceeding 
instance,  the  head  of  the  bone  being  thrown  upward  aud  behind  the 
condyle  of  the  hamerus. 

Symptoms.— The  head  of  the  bone  is  felt,  and  seen  to  rotate,  behind 
the  external  condyle;  the  forearm  is  flexed,  slightly  pronated,  and 
directed  outward  at  quite  an  angle.  Flexion  and  extension  are  diffi- 
cult, and  while  pronation  may  be  very  slightly  increased,*supination  is 
impossible.  Perhaps  flexion  cannot  be  made  to  the  same  extent  as  in 
forward  dislocations,  as  a  rule,  but  cases  do  occur  in  which  a  right 
angled  position  can  be  secured.  Reduction  is  not  ordinarily  difficult, 
but  the  results  are  even  less  satisfactory  than  in  the  case  of  forward 
luxation. 

Treatment. — Extension  is  to  be  made,  as  in  the  former  instance,  in 
the  direction  in  which  the  arm  points,  making  counter  extension  from 
the  humerus.  Next  forcibly  supinate  the  hand,  drawing  the  forearm 
to  the  ulnar  side,  press  the  head  of  the  bone  into  place,  and  flex  the 
arm.  The  dislocation  is  now  reduced,  and  up  to  this  time  no  difficulty 
will  have  been  experienced.  The  trouble  is,  that  a  forward  disloca- 
tion is  easily  produced,  on  very  slight  provocation,  and  the  case  can 
now  be  treated  precisely  as  if  that  were  the  case. 

Some  authors  speak  of  an  outward  dislocation  of  the  radius,  but  as  it 
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is  always  secondary  upon  the  other,  and  calls  for  no  treatment,  from 
the  impossibility  of  a  cure,  it  is  dismissed  here  with  a  brief  statement 
of  its  possibility. 

5.  Dislocation  of  the  Wrist. — Under  this  head  is  included  dis~ 
locations  of  the  carpus  from  the  radius,  both  backward  and  forward, 
dislocations  of  the  lower  extremity  of  the  ulna,  and  dislocations  of  the 
carpal  bones  among  themselves.  [A  comparison  of  the  statistics 
attainable,  as  well  as  the  experience  of  surgical  practitioners  with 
whom  I  have  an  acquaintance,  establishes  the  fact  that  these  acci- 
dents are  all  exceedingly  rare,  so  much  so  that  there  are  not  a  few  who 
emphatically  deny  their  occurrence,  deeming  most  of  the  reported 
cases  to  be  fracture.  There  is  no  doubt  that  there  is  ample  ground  for 
this  statement,  very  many  supposed  dislocation  having  been  found  to 
be  fracture  on  subsequent  examination.  Nevertheless,  accompany- 
ing the  fracture  there  is  often  a  displacement  of  the  bones  of  the  joint* 
and  as  compared  to  extent  of  the  lesion,  dislocation  may  properly 
claim  preceedance. 

(a.)  Dislocation  of  Carpus  backward  is  declared  by  Dupuytren  to  be 
almost  impossible,  and  in  support  of  his  assertion  it  is  notorious  that 
in  every  case  in  which  post-mortem  examination  was  had  a  fracture 
was  discovered.  The  displacement  is  generally  so  much  greater  than 
the  fracture,  both  in  importance  and  extent,  that  the  accident  may 
well  be  considered  one  of  complicatad  luxation.  The  displacemenj 
backward,  or  on  the  dorsum  of  the  radius,  is  caused  by  falls  on  the 
back  of  the  hand,  or  pressure  causing  extreme  carpal  flexion.  The 
carpus  is  thrown  up  on  the  dorsum  of  the  radius,  tearing  up  the 
extensor  tendons,  and  lacerating  the  ligaments,  anterior  and  posterior 
particularly.  The  styloid  process  of  the  ulna,  or  the  apophysis  of  the 
radius  is  usually  fractured,  anil  the  radial  and  ulnar  arteries  are  occa- 
sionally torn,  at  all  times  somewhat  compressed  and  put  upon  the 
stretch. 

Symptoms. — The  appearance  very  closely  resemble  Colles  fracture, 
so  much  so  that  a  mistake  in  diagnosing  is  frequent.  The  hand  is 
usually  in  a  straight  line  with  the  forearm,  whilst  in  fracture  it  is 
inclined  to  the  radial  side.  There  is  an  abrupt  angle  on  both  the  pal- 
mar and  dorsal  surface  of  the  wrist,  the  former  produced  by  the  ends 
©f  the  bones  in  the  forearm,  the  latter  by  the  carpus.  The  hand  is 
flexed,  also  the  fingers  slightly. 

In  simple  dislocations,  or  when  complicated  if  the  associate  lesion 
is  not  too  extensive,  the  prognosis  is  good,  and  recovery  will  be  com- 
plete and  satisfactory.  In  compound  cases  the  prognosis  is  always 
bad;  a  question  of  amputation  or  resection  will  always  arise,  and 
radical  treatment  must  not  be  too  long  delayed. 

Treatment. — Generally  making  traction  in  the  direction  in  which 
the  hand  is  found  pointing,  with  counter  extension  from  the  wrist, 
will  readily  reduce  the  displacement.  Tailing  in  this,  bending  the 
hand  backwards,  until  it  approximates  a  right  angle  with  the  arm, 
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and  pushing  the  carpus  down,  will  succeed.  In  other  cases,  increas- 
ing the  flexion,  and  making  traction,  conjoined  with  pressure,  on  the 
carpus,  will  be  the  best.  As  a  rule,  no  difficulty  will  be  experienced 
in  reducing  the  dislocation,  but  the  usual  associated  fracture  renders 
retention  difficult.  Nevertheless,  if  it  can  possibly  be  avoided,  do  not 
usp  splints  of  any  kind,  as  they  increase  the  dangers  of  anchylosis. 
Best  the  hand  on  a  pillow,  well  supported,  and  administer  remedies  to 
•combat  the  inflammation,  as  Aconite  or  Arsenic. 

(&.)  Dislocation  of  the  carpus  forwards  is  produced  by  falls  on  the  palm 
of  the  hand,  or  forces  causing  extreme  carpal  extension,  and  give  the 
same  symptoms,  with  obvious  modifications,  as  the  backward  luxa- 
tion, calling  for  precisely  the  same  treatment  in  every  particular. 

(c. )  Dislocation  of  the  carpal  end  of  the  ulna  backwards  occasionally 
occurs  without  associated  fracture,  produced  by  extension  with 
forced  pronation ;  as  a  rule,  however,  there  is  fracture  of  the  radius 
to  some  extent.  The  injury  to  ligaments  and  near  parts  is  compara- 
tively unimportant,  and  no  permanent  loss  of  function  need  be  feared 
if  reduction  is  early.  The  end  of  the  bone  will  be  found  on  the  front 
of  the  radius. 

The  symptoms  are  often  very  insignificant,  and  unless  care  be  had 
in  the  examination  a  partial  luxation  will  entirely  escape  detection. 
The  hand  will  be  slightly  pronated,  the  hand  and  forearm  a  little 
flexed,  and  the  end  of  the  bone  can  be  felt  in  the  back  of  the  wrist, 
quite  movable. 

The  treatment  will  consist  in  strongly  supinating  the  hand,  exten- 
sion, and  pressing  the  bone  into  its  place.  If  possible,  splints,  and 
retentive  apparatus  generally  are  to  be  avoided. 

(d.)  Dislocation  of  the  carpal  end  of  the  ulna  forward  is  more  rare  than 
the  preceding.  It  is  produced  by  violent  supination,  or  a  forcible 
attempt  at  supination  while  the  hand  is  held  in  a  position  of  prona- 
tion. The  hand  is  supinated,  and  the  end  of  the  bone  is  felt  on  the 
front  of  the  wrist. 

Reduction  is  effected  by  increasing  the  supination  somewhat,  flexing 
the  hand,  and  pressing  the  head  of  the  bone  into  position.  Mr. 
Parker,  of  Liverpool,  England,  reports  a  case  in  which  the  hand 
had  to  be  pronated  before  reduction  could  be  effected. 

(e.)  Dislocation  of  the  carpal  bones  among  themselves  occasionally 
occurs,  but  fracture  is  much  more  common.  The  swelling  is  usually 
considerable,  and  is  established  early,  so  that  if  examination  is 
delayed,  it  may  be  impossible  to  recognize  the  accident  until  it  is  too 
late  to  reduce  it.  The  bone  is  usually  forced  directly  backward, 
toward  the  palm,  forming  a  swelling  on  that  side,  with  a  correspond- 
ing depression  on  the  opposite  side.  Care  must  be  taken  to  differ- 
entiate from  ganglions,  which  is  easy,  inasmuch  as  the  displacement 
is  rarely  complete. 

Reduction  is  to  be  effected  by  fixing  the  carpus  above  the  point  of 
dislocation,  making  extension  on  the  fingers  which  have  the  most 
-direct  relation  to  the  bone,  and  pressing  it  into  position. 


INJURIES    OF   THE    UPPER    EXTREMITIES. 


417 


6.  Dislocations  or  the  Hand.— With  the  exception  of  the 
thumb,  the  metacarpal  hones  are  very  rarely  dislocated.  They  have 
been  thrown  out  of  place  by  blows  received  on  the  back  of  the  hand, 
particnlarly  when  some  hard  substance  is  struck  with  the  fist.  The 
carpal  end  of  the  bone  is  usually  thrown  inwards,  toward  the  palm, 
and  in  the  few  instances  on  record  the  displacement  has  been 
complete. 


No.  40.   Indian  Puzzle. 

When  the  metacarpus  of  the  thumb  is  dislocated,  it  is  rarely  com- 
plete. It  is  produced  by  falls  on  this  member,  the  bone  being 
displaced  in  any  direction;  depending  upon  whether  the  force  is 
applied  at  either  side,  or  forcing  the  thumb  into  extreme  flexion  or 
extreme  extension.  In  either  case  the  deformity  is  too  pronounced 
and  unique  to  permit  of  mistake,  if  the  surgeon  is  at  all  familiar  with 
the  anatomy  of  the  parts. 


No.  41.    Levi's  Adjuster. 

Reduction  is  usually  best  secured  by  slightly  increasing  the  deform- 
ity, making  extension,  and  pressing  the  bone  into  place.  On  account 
of  the  shortness  of  the  member,  it  is  often  impossible  to  make  the 
requisite  degree  of  tension,  from  the  difficulty  of  securing  a  hold 
This  may  be  aided  by  making  a  "  close  hitch  "  with  a  handkerchief, 
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or  strips  of  bandaging,  (17)  or  applying  the  "  Indian  puzzle,"  (40)  as 
shown  in  the  cut.  In  this  way  a  secure  hold  can  be  had,  and  exten- 
sion properly  and  effectually  made. 

The  same  methods  are  employed  in  dislocations  of  the  other  meta- 
carpal bones. 

7.  Dislocations  of  the  Fingers.— The  phalangeal  bones  are 
frequeutly  dislocated,  either  from  extreme  flexion  or  extension.  The 
deformity  is  marked  and  unmistakable,  and  needs  little  mention. 
Beduction  is  secured  by  simple  extension,  which  is  much  facilitated 
by  the  application  of  the  ingenious  instrument  devised  by  Dr.  Levis, 
or  either  of  the  methods  shown  in  the  preceding  cut. 

In  dislocations  of  the  first  phalanx  or  the  thumb,  it  occasionally 
seems  impossible  to  reduce  it,  and  many  cases  have  been  abandoned 
with  the  bones  still  out  of  position.  The  cause  for  this  difficulty  is 
now  universally  recognized  to  be  an  eatanglement  of  the  head  of  the 
bone  under  one  or  more  of  the  ligaments,  or  "  button  holed"  in  the 
fascia.  It  is  proper  to  divide  these  impediments  subcutaneously,  if 
faithful  effort  fails  to  reduce  the  luxation.  In  one  case  in  which  two 
physicians  had  spent  much  time,  and  subjected  the  patient  to  severe 
pain  by  prolonged  traction,  I  succeeded  finally  by  dividing  the 
external  lateral  ligament,  under  which  the  head  of  the  bone  was 
engaged. 
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XXIII.    INJURIES    OF    THE    CHEST. 

The  fact  that  the  chest  contains  many  of  the  organs  most  essenlial 
to  life,  renders  accidents  in  this  region  peculiarly  interesting,  so  much 
so  that  even  when  appearing  quite  trivial  to  the  uninformed  the 
■experienced  surgeon  will  view  them  with  concern.  The  relation 
which  the  scapula  and  clavicle  sustain  to  the  chest,  not  less  intimate 
than  that  sustained  to  the  upper  extremity,  somewhat  complicates 
attempts  to  systematize  a  study  of  the  region,  with  reference  to  sur- 
gical considerations,  more  particularly  as  to  injuries  purely  external, 
and  not  involving  penetration  of  the  walls,  or  injury  to  the  visceral 
■contents.  At  this  time  our  arrangement  must  include  contusions  of 
the  chest  wall  and  mammae ;  wounds,  non-penetrating  and  penetra- 
ting ;  wounds  of  the  lungs,  heart,  and  diaphgram,  with  hernia  of  the 
lung,  or  pneumonocele;  wounds  of  the  blood  vessels,  both  internal 
■and  external ;  closing  with  notice  of  fracture  and  dislocation  of  the 
sternum,  ribs  and  cartilages. 

J.  CONTUSION  OF  THE  WALLS  OF  THE  CHEST. 

In  many  particulars,  contusions  of  this  region  do  not  present  any 
peculiar  characters,  unless  of  sufficient  extent,  or  produced  with  a 
degree  of  violence  that  either  lacerates  muscles  and  blood  vessels, 
fractures  or  dislocates  the  bones,  or  implicates  the  viscera  either  by^ 
-contusion  or  concussion. 

The  pectoral  muscles,  more  particularly,  occasionally  the  latissimus 
dorsi,  and  intercostals,  are  torn,  in  whole  or  in  part,  and'from  the 
known  characters  of  such  lesions,  as  discussed  elsewhere,  the  accident 
will  be  of  a  very  serious  character.  The  loss  of  power  thus  entailed 
may  seriously  and  permanently  cripple  the  usefulness  of  the  arm, 
embarrass  respiration,  or  from  the  loss  of  an  important  barrier  a  por- 
tion of  the  lung  may  be  forced  out  between  the  ribs,  and  a  hernia  of 
this  organ  occur.  Under  all  circumstances,  and  in  all  regions,  as  has 
been  frequently  alluded  to  in  previous  pages,  a  ruptured  muscle  is  a 
serious  accident,  both  from  the  greater  or  lesser  loss  of  usefulness  and 
power  involved,  and  the  difficulty  of  keeping  the  torn  extremitit-s  in 
opposition  until  union  can  be  effected.  In  the  chest,  from  the  con- 
stant and  partially  im  oluntary  motion  of  the  parts  in  respiration,  and 
the  danger  that  might  exist  in  attempting  to  keep  the  side  of  the 
chest   injured   motionless,   the   gravity   of    the   accident   is   much 
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increased,  and  none  can  avoid  feeling  solicitude.  Subcutaneous 
sutures  must  be  employed,  as  noted  in  the  chapter  on  injuries  of  the 
muscles,  and  an  effort  made  to  keep  the  torn  ends  in  contact,  and 
restrain  motion  of  the  part  as  far  as  possible,  for  at  least  two  months. 
Instances  are  mentioned  in  the  text-books  of  quite  perfect  recovery 
by  the  employment  of  deep  sutures  and  appropriate  bandages,  which 
should  give  courage  to  attempt  the  cure  of  even  the  most  unpromis- 
ing cases. 

The  blood  vessels  of  the  chest  walls  are  unusually  large,  for  super- 
ficial vessels,  and  their  relation  to  the  bony  parieties  are  of  such  a 
character  that  they  are  not  unfrequently  torn  in  severe  contusions,. 
and  pour  out  immense  quantities  of  blood  into  the  cellular  tissue, 
forming  swellings  that  might  well  give  rise  to  a  suspicion  of  acute 
suppuration.  The  fact  that  the  swelling  is  immediate  upon  the  recep- 
tion of  injury,  and  the  abscence  of  heat  or  other  symptoms  of  inflam- 
mation, will  serve  to  readily  differentiate  between  ordinary  ecchy mo- 
sis,  acute  abscess,  and  extravasation  of  blood.  The  most  extensive 
extravasations  are  usually  readily  absorbed  in  this  region,  but  the 
wounded  vessel  must  be  secured,  or  if  this  is  impracticable  cold  appli- 
cations or  compression  must  be  applied  to  arrest  the  haemorrhage 
Am.  or  Ham.  as  laid  down  in  another  place,  [Contusions)  will  be  indi- 
cated to  hasten  the  resorption  of  the  blood. 

fractures  or  dislocations  of  the  bones  of  the  chest,  ribs  or  sternum, 
may  occur  when  the  compression  is  severe,  and  will  receive  attention 
later,  in  a  more  appropriate  place. 

The  viscera  may  also  be  contused,  by  transmission  of  the  force  of 
the  blow,  or  from  compression.  The  symptoms  of  such  lesions  are 
exceedingly  obscure,  and  are  of  a  purely  negative  character.  Having 
determined  that  there  is  no  penetrating  wound,  and  some  disturbance 
in  the  function  of  the  heart  or  lungs  continuing  longer  than  would 
obtain  if  due  to  simple  shock,  the  presumption  is  that  they  have  sus- 
tained some  injury. 

Laceration  is  not  impossible,  of  either  the  heart  or  lungs,  and  there 
are  a  number  of  such  instances  referred  to  in  works  on  general  sur- 
gery and  medical  jurisprudence.  In  the  case  of  the  heart  death  is 
usually  instantaneous,  or  nearly  so,  although  in  a  few  instances  it  was 
delayed  several  hours.  The  lungs  have  been  ruptured  more  frequently, 
and  whilst  not  as  rapidly  fatal  as  the  former,  I  believe,  there  are  no 
verified  instances  of  recovery  after  such  an  accident.  There  may  be 
no  rational  signs  of  the  accident  whatever,  further  than  the  dyspnoea 
or  disturbance  of  the  circulation,  although  in  some  cases  there  is  a  dis- 
charge of  blood  from  the  mouth  or  nose.  The  heart,  as  is  well  known, 
is  not  infrequently  ruptured  without  external  violence,  from  sudden 
over  action  due  to  mental  emotions  ;  I  know  of  nothing  of  that  kind 
occurring  in  the  lung. 

Other  visceral  lesions,  more  remote  in  character,  are  pneumonia, 
pleuritis,  suppuration  in  the  mediastinum,  or  even  empyema,  or  pus 
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in  the  pleural  cavity.  Latent  pectoral  disease  is  often  set  up,  or 
becomes  active  by  contusion  of  the  chest.  The  possibility  of  such 
grave  consequences  wril  prompt  the  surgeon  to  institute  the  most 
careful  examination  in  such  cases,  and  guard  his  prognosis  with 
care. 

The  treatment  will  necessarily  be  conducted  on  the  general  princi- 
ples of  treating  contusions,  probably  Arnica  always  being  indicated 
for  the  primary  conditions.  The  resistancy  and  elasticity  of  the  ribs 
and  sternum  renders  them  tolerant  of  over  extreme  pressure,  and 
there  is  a  possibility  of  the  most  extensive  injury  to  the  contents  of 
the  thorax  without  any  fracture  or  dislocation  of  the  bony  walls. 

IT.     WOUNDS  OF  THE  CHEST. 

Wounds  of  the  chest  are  usually  either  incised  or  punctured,  the 
symptoms,  prognosis  and  termination  being  very  materially  dependent 
upon  the  fact  whether  the  walls  of  the  chest  or  the  cavity  of  the 
pleura  are  opened.  In  this  country,  apart  from  wounds  encountered 
on  the  field  of  battle,  such  injuries  are  very  uncommon.  In  dueling 
countries,  particularly  France  and  Spain,  when  the  small  sword  is  a 
common  weapon,  such  injuries  are  frequent,  and  the  study  of  their 
nature  and  characters  has  been  quite  thoroughly  pursued.  It  will 
present  the  question  more  completely,  to  consider  it  under  two  heads, 
viz.,  non-penetrating  and  penetrating. 

(a.)  Non-penetrating  wounds  are  chiefly  made  with  pointed  weapons, 
as  swords  or  knives,  and  musket-shot.  As  the  term  implies,  they  are 
wouuds  which  do  not  extend  through  the  chest  walls.  It  is  a  matter 
of  the  first  importance  to  determine  the  question  of  penetration  in 
the  outset,  a  matter  not  at  all  times  as  readily  determined  as  would  at 
first  sight  appear.  As  will  be  seen  later,  the  occurrence  of  emphy- 
sema, which  would  seem  to  be  only  producible  by  exit  of  air  from  the 
lungs,  is  not  confined  to  penetrating  wounds.  The  symptoms  in 
favor  of  non-penetration,  therefore,  will  be  of  a  purely  negative  char- 
acter, i.  e.,  simply  the  absence,  in  many  cases,  of  any  indications  o^ 
penetration  beyond  a  doubt.  A  long  incised  wound  may  sink  so 
deeply  at  the  middle  of  its  course,  that  a  small  puncture  may  occur 
in  an  intercostal  space  ;  or  a  stab  wound  may  produce  a  similar 
opening  at  the  commencement,  becoming  quite  superficial  at  the 
termination.  Under  such  circumstances,  it  is  evident,  it  will  require 
careful  probing  of  the  whole  extent  of  the  wound  to  determine 
whether  the  weapon  has  at  any  point  entered  the  cavity  of  the  chest. 
Even  without  penetration  there  is  sufficient  gravity  in  these  injuries, 
the  weapon  gliding  along  the  ribs  for  long  distances,  in  many  cases 
forming  suppurating  sinuses,  besides  injuring  blood  vessels,  which 
produce  many  of  the  unfavorable  symptoms  under  contusions. 
Besides  this,  there  is  danger,  more  particularly  in  the  case  of  incised 
wounds,  of  such  injury  to  the  large  muscles  as  will  cripple  the  arm  ; 
or  to  the  intercostal  muscles,  so  that  the  lung  will  protrude,  consti- 
tuting hernia  of  the  wound,  or  pneumonocele. 
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Besides  these  more  patent  sequelae,  Vidal  (Holmks  II,  p.  576,) 
refers  to  another  that  will  seldom  occur  in  this  or  other  non-dueling 
countries : 

"  Punctured  wounds,  even  of  the  slightest  character,  may  be 
attended  with  symptoms  simulating  those  of  lesion  of  some  internal 
organs,  or  internal  haemorrhage,  such  as  coldness  of  the  skin,  feeble 
circulation,  a  sense  of  suffocation,  syncope  and  cough.  These  phe- 
nomena, he  states,  are  chiefly  observed  in  wounds  received  in  duels. 
Whatever  may  be  the  courage  of  the  champion,  at  the  moment  of 
combat  the  blood  does  not  circulate  normally,  and  the  innervation  is 
not  regular,  and  he  is  not  without  emotion  ;  if  to  this  moral  state 
there  is  superadded  a  wound  of  the  chest,  the  wounded  person 
regards  it  with  most  vivid  uneasiness,  and  if  fear  has  not  already  set 
in,  it  will  soon  take  place.  Thus  is  readily  explained  the  occnrrence 
of  the  above  phenomenon,  and  the  salutary  effect  of  removing  these 
impressions  by  moral  agencies  of  a  reassuring  kind." 

It  has  been  laid  down  as  a  cardinal  principle,  in  wounds  of  this 
character,  to  search  thoroughly  for  fragments  of  the  weapon  in  the 
wound,  unless  the  weapon  itself  can  be  found  and  no  portion  of  it 
missing.  The  tendency  to  suppuration  is  so  great,  and  the  length  of 
the  sinus  such  that  disastrous  consequences  are  easily  induced,  a 
neglect  to  remove  all  foreign  material  is  much  more  important  than 
in  the  case  of  wounds  elsewhere,  if  such  a  thing  is  possible. 

As  in  the  case  of  contusions,  the  extravasation  by  blood  is  very 
extensive,  and  whilst  coagulation  is  the  rule,  with  rapid  absorption, 
it  occasionally  occurs  that  it  remains  fluid  a  long  time,  and  undergoes 
degeneration.  Furthermore,  the  coagulation  of  the  blood  will  often 
cause  an  arrest  of  bleeding.  If  this  does  not  occur,  and  the  haemor- 
rhage is  excessive,  an  attempt  must  be  made  to  secure  the  vessels.  It 
will  be  necessary  to  carry  in  mind  a  rough  idea  of  the  circulation  of 
the  region,  and  this  will  be  given  in  a  later  paragraph. 

Emphysema  does  not  infrequently  occur,  and  may  mislead  the 
attendant  into  the  supposition  that  he  has  a  penetrating  wound  to 
deal  with.  It  is  produced  by  drawing  in  of  the  air  from  without, 
when  the  wound  is  long  and  deep,  such  as  would  be  made  by  a 
pointed  weapon  passing  under  the  skin  for  a  long  distance.  Carefully 
watching  the  accession  of  the  swelling,  it  will  be  observed  that  there 
is  an  increase  in  size,  in  waves,  with  each  inspiratory  effort,  the 
motion  of  the  chest  walls,  in  some  conditions  of  the  wound  of  location 
and  direction,  acting  as  a  piston,  to  draw  the  air  in  from  without.  I 
have  had  the  rare  fortune  to  witness  an  occurrence  of  this  kind,  but 
at  the  time  did  not  appreciate  either  its  rarity  or  significance. 
Hence  it  can  be  readily  seen  that  a  diagnosis  of  penetrating  wound 
must  not  be  hastily  made,  based  upon  this  simple  symptom. 
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The  record  of  our  late  war  (Med.  or  Surg.  Hist,  of  the  War,  Surg. , 
Vol.  I,  p.  466)  gives  the  following  resume  of  injuries  to  the  chest : 

WOUNDS  OTHER  THAN  GUN-SHOT. 


Character. 

CASES. 

DIED. 

DISC'H. 

DUTY. 

unk'n. 

9 
29 

27 
6 

1 

9 

8 
4 

4 
6 
5 
1 

4 
12 
14 

1 

2 

71 

22 

16 

31 

2 

Added  to  this  we  have  a  record  of  two  hundred  and  ninety-six  con- 
tusions, of  which  five  died,  fifteen  discharged,  two  hundred  and  five 
returned  to  duty,  two  results  unknown.  The  case  of  sabre  wound 
that  died,  was  tuberculous,  and  some  of  those  dying  from  bayonet 
wounds,  suffered  penetration  of  the  chest,  and  should  be  removed 
from  this  list.  In  the  larger  number,  however,  death  was  due  to 
haemorrhage,  therefore  primary.  Considering  those  who  were  dis- 
charged as  added  to  the  list  of  deaths,  inasmuch  as  the  fighting  force 
of  the  army  was  that  much  reduced,  out  of  a  total  of  two  hundred  and 
ninety-six  non-penetrating  wounds  of  the  chest,  to  the  exclusion  of 
gun-shot  wounds,  fifty-eight  were  lost  to  the  service,  in  two  the  result 
was  not  known,  and  two  hundred  and  thirty-six  were  returned  to 
duty.  Contusions  being  excluded  from  the  list,  of  seventy-one  cases, 
thirty-eight,  or  more  than  one-half,  either  died  or  were  discharged  the 
service  in  consequence  of  their  injuries. 

The  results  of  Gun  Shot  wounds  is  thus  given,  exclusively  those  of 
the  back. 


CASES. 

DIED. 

DISC'H. 

DUTY. 

UNK'N. 

11  549 

113 

1  790 

8  980 

658 

Out  of  this  number  but  fifty-two  met  their  death  directly  from  the 
wound  in  the  chest.  Many  died  from  associated  injuries,  or  those 
sustained  by  other  parts  simultaneously,  or  from  morbid  action  secon- 
dary upon  the  wound,  or  that  was  roused  into  activity  thereby. 

Treatment. — These  injuries  are  to  be  treated  on  the  same  principles 
already  laid  down  in  speaking  of  wounds  in  general.  When  long 
tracks  are  made,  thorough  cleansing,  and  maintaining  moderate  pres- 
sure to  keep  the  sides  in  contact  has  given  good  results.  Under  no 
circumstances,  I  think,  should  the  external  wound  be  closed  or  sealed 
up ;  the  discharges  must  have  free  exit.  Haemorrhage  must  be 
arrested  by  pressure  or  cold  applications,  or  better  by  hot  water,  if 
circumstances  forbid  attempt  at  ligation  ;  whenever  practicable  liga- 
ture is  the  proper  treatment.  If  the  haemorrhage  cannot  be  checked, 
and  is  sufficiently  profuse  to  cause  alarm,  unless  the  internal  thoracic 
vessels  are  wounded  the  bleeding  artery  must  be  secured. 
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(&.)  Penetrating  wounds  of  the  chest,  may  be  complicated  with 
wounding  of  the  pleura,  heart,  lungs,  or  great  blood  vessels,  or  con- 
sist of  a  simple  penetration  without  such  injury.  It  is  a  natural 
arrangement  of  the  subject,  as  well  as  eminently  practical  to  consider 
wounds  of  the  viscera  apart  from  a  mere  penetrating  wound,  as  the 
heart  and  lungs  may  be  injured  to  an  extent  sufficient  to  destroy  life 
without  an  external  wound,  or  even  by  causes  acting  altogether 
internally.  For  this  reason  a  separate  section  will  be  devoted  to 
injuries  of  the  viscera. 

A  penetrating  wound,  even  without  associate  injury  to  the  contents 
of  the  thorax,  may  result  fatally  from  the  admission  of  air  external  to 
the  pleura,  the  exposure  to  irritation  that  the  lungs  are  thus  subjected 
to,  and  the  evil  results  attending  the  admission  of  blood  or  other  fluids 
to  this  cavity.  To  as  great  an  extent,  perhaps,  hernia  of  the  lung, 
either  as  a  primary  or  secondary  condition,  may  be  enumerated  as 
among  the  possibilities.  From  this  it  is  evident  that  it  is  of  the  first 
importance  to  determine  whether  perforation  exists,  or  there  is  a  simple 
flesh  wound.  As  Mr.  Poland,  (Holmes  II)  remarks,  it  is  far  easier 
to  determine  the  necessity  than  to  accomplish  an  accurate  diagnosis 
in  this  respect.  There  are  many  cases  of  wounds  with  swords,  bayo- 
nets, and  gun-shot,  in  which  the  weapon  or  missile  has  been  deflected 
by  a  rib,  so  that  the  wound  of  exit  will  be  nearly  opposite  that  of 
entrance,  giving  every  appearance  of  the  chest  having  been  com- 
pletely traversed,  and  yet  subsequent  examination  has  shown  that  the 
whole  track  of  the  wound  is  superhcial.  The  probe  in  small  wounds, 
or  the  finger  when  it  can  be  used,  must  be  relied  upon  to  settle  vexed 
questions,  but  either  will  frequently  fail,  and  must  be  cautiously 
employed  at  all  times.  We  are  to  consider  in  all  cases  of  doubt,  the 
nature  of  the  weapon ;  the  direction  from  which  the  wound  was  made ; 
the  position  of  the  injured  party  at  the  time  of  the  accident  or  assault ; 
if  by  a  blow  from  a  knife,  or  similar  weapon,  whether  self  inflicted, 
by  a  second  party,  or  in  either  case,  by  a  right  or  left  handed  person; 
consider  the  marks  of  blood  on  the  weapon,  when  it  can  be  obtained, 
and  all  circumstances  that  might  in  any  manner  aid  in  determining 
the  force,  nature,  and  direction  of  the  wound,  weapon,  and  method  of 
infliction. 

The  nature  of  the  weapon,  whether  pointed  or  with  cutting  edge,  flat 
or  triangular,  flexible  or  stiff ;  or  if  a  gun-shot  injury,  whether  a  rifle, 
pistol,  or  smooth-bore  gun,  are  manifestly  questions  that  must  weigh 
very  much  in  determining  the  probability  of  penetration,  but  it  often 
occurs  that  the  weapon  cannot  be  found.  So,  indeed,  there  is  so 
much  unintentional  error  and  mis-statement  in  the  relation  of  eye 
witnesses,  that  it  seems  impossible  to  secure  accuracy  evt  n  in  matters 
about  which  there  would  seem  to  be  no  dispute.  As  questions  of 
interest  to  medical  jurists,  these  points  are  of  paramount  importance, 
as  the  direction  and  character  of  the  wound  would  often  determine 
the   nature   of   the    weapon,  with  which  hand   a  stab- wound  was 
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inflicted,  and  the  relative  positions  of  the  assailed  and  the  assailant. 
In  determining  the  question  of  penetration,  for  purely  diagnostic 
purposes,  the  same  considerations  are  of  value,  to  a  somewhat  minor 
extent.  Thus  a  point  blank  blow,  with  a  non-flexible  weapon,  or  a 
musket-shot,  received  perpendicularly  to  the  surface,  in  an  inter- 
costal space,  and  probing  shows  no  deflection  from  the  original  direc- 
tion for  some  distance,  the  presumption  is  altogether  in  favor  of 
penetration,  provided  there  is  evidence  of  sufficient  depth,  or  force 
sufficient  to  accomplish  that  purpose. 

The  consequences  of  such  perforation  are  to  be  considered  as 
occurring  in  two  general  groups,  the  immediate  and  remote.  Under 
the  first  head,  acute  pleuritis,  pneumonia,  or  other  inflammatory  con- 
ditions are  perhaps  the  more  common.  The  characters  do  not  differ 
from  the  same  conditions  occurring  idiopathically,  and  need  not 
detain  us  at  this  place,  particularly  as  the  treatment  does  not  differ 
from  that  pursued  in  ordinary  cases. 

A  somewhat  rare  result,  in  the  immediate  group,  is  hernia  of  the 
lung,  or  pneumonocele.  This,  as  the  name  implies,  is  a  protrusion  of 
lung  tissue  through  the  wound,  invested  in  its  pleura  as  a  sac.  The 
causes  for  this  piotrusion  are  two-fold:  a  wound  in  the  chest,  and 
the  operation  of  some  force  within  to  force  the  viscus  out.  At  the 
time  of  reception  of  a  penetrating  wound  of  the  chest,  there  is  an 
involuntary  deep  inspiration,  with  a  closure  of  the  glottis,  which  so 
increases  the  size  of  the  lung  beyond  its  normal  dimensions  that  it 
seeks  relief  from  the  pressure  at  any  point  which  will  give  way,  usu- 
ally the  diaphragm,  but  in  this  case  a  ready  relief  is  effected  by  the 
wnund.  The  piotrusion  appears  as  a  more  or  less  globular  swelling, 
varying  in  size  from  a  cherry  to  an  ordinary  egg,  of  a  bright  pink 
color,  soon  becoming  a  deep  red,  and  afterwards  gradually  growing 
darker  until  it  becomes  almost  black.  At  first  it  increases  and 
diminishes  in  size,  during  respiration,  but  as  the  engorgement 
becomes  more  complete,  remains  stationary  in  this  respect.  To  the 
touch  it  seems  soft,  crepitating  and  elastic,  and  not  notably  painful, 
except  at  the  point  of  constriction.  Respiration  is  little,  if  any, 
embarrassed,  apart  from  the  pain  felt  at  the  constriction  on  inspira- 
tion, which  increases  in  severity  for  some  time,  and  then,  after  full 
congestion,  gradually  lessens  until  it  entirely  disappears.  In  some 
cases,  pleuritis  is  set  up  from  this  point,  and  extends  rapidly,  and  in 
others,  pneumonia.  In  the  large  majority  of  instances,  however,  the 
difficulty  will  be  purely  local,  and  a  spontaneous  cure  is  the  rule. 
The  practitioner  must  not  suppose  pneumonocele  to  be  of  frequent 
occurrence ;  the  fact  is  that  it  is  exceedingly  rare,  so  much  so  that  a 
man  with  the  wide  experience  of  Samuel  Cooper  saw  but  one  case, 
and  that  accidentally,  during  his  visit  to  Belgium  after  the  battle  of 
Waterloo.  The  case  is  supposed  to  have  proved  fatal,  but  more  from 
associate  injury  than  the  accident  to  the  lung. 

Treatment  in  uncomplicated  cases,  is  simple,  presenting  but  few 
indications. 
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Reduction  must  only  be  attempted  when  the  constriction  is  slight, 
or  can  be  easily  divided.  When  extreme,  and  the  hernial  protrusion 
is  of  some  size,  it  is  proper  to  extend  the  wound,  if  it  can  be  done 
without  implicating  the  intercostal  vessels.  When  slight,  taxis  may  be 
employed,  if  too  much  violence  is  not  required,  the  delicate  texture  of 
the  king  forbidding  rough  usage.  Reduction  being  impossible  or 
unadvisable,  from  gangrene  of  the  protrusion,  the  pedicle  may  be 
ligated,  allowing  the  part  to  slough  off,  or  it  may  be  excised  with  or 
without  ligature.  Nature  will  accomplish  the  same  result  in  a  short 
time,  and  such  cases  have  done  well. 

The  remote  conseguences  of  perforating  wounds  are  pneumonia,  sup- 
puration or  pneumonocele,  as  before.  The  latency  of  the  processes 
materially  adds  to  their  gravity,  but  there  are  no  special  indications 
for  treatment  in  addition  to  what  has  already  been  said. 

III.     INJUEIES  TO  THOEACIC  VISCEEA. 

To  the  exclusion,  for  the  present,  of  injuries  to  the  great  blood- 
vessels of  the  chest,  the  lungs,  heart  and  diaphragm  may  be  injured, 
either  by  external  or  internal  agencies,  each  of  which  will  require 
separate  consideration. 

(a.)  Wounds  of  the  Lungs,  at  all  times  of  extreme  gravity, 
depend  as  to  results,  on  the  nature  of  the  lesion,  with  reference  to  the 
weapon  or  instrument  inflicting  the  same,  and  whether  the  force  be 
external  or  internal.  The  lesions  may  be  considered  as  mainly  caused 
by  cutting  or  stabbing  weapons,  the  sharp  extremity  of  a  broken  rib, 
gun-shot  missiles,  arrows,  and  the  effects  of  severe  contusions  or  con- 
cussions. Under  all  circumstances  the  consequent  complications, 
either  immediate  or  remote,  will  be  emphysema,  hsemo-thorax, 
empyema,  haemorrhage,  pleuritis,  pneumonia,  or  circumscribed 
abscess.  Whilst  the  rate  of  mortality  is  always  very  large,  it  appears 
the  weapon  used,  in  military  practice  very  materially  influences  the 
result,  with  especial  reference  to  the  character  of  the  wound,  whether 
incised  or  more  or  less  contused,  and  the  fate  of  the  missile,  whether 
extracted  or  not.  Thus  in  Circular  No.  3,  from  the  Surgeon  Generals 
office,  it  appears  that  between  1865  and  1871,  there  were  noted  as 
occurring,  chiefly  in  garrison,  and  as  typical  cases,  excluding  much 
larger  material  obtainable  from  reports  of  Indian  battles,  thirty-five 
cases  of  gun-shot  injury  of  the  chest,  the  ball  penetrating,  and  sup- 
posed to  wound  the  lung ;  of  this  number  twenty-three  died,  leaving 
but  twelve  recoveries  in  some  of  which  it  was  never  determined  posi- 
tively as  to  the  lesion  of  the  lung.  In  six  of  these  cases  both  lungs 
were  injured,  and  all  terminated  fatally,  the  compiler  stating  that 
there  are  no  records  of  recovery  when  both  lungs  are  wounded. 

Incised  wounds,  in  the  same  circular,  are  noted  as  uniformly  doing 
well,  in  the  absence  of  severe  hsemorrhage,  some  of  a  very  extensive 
character  healing  promptly  without  unpleasant  sequelae. 

Arrow  ivounds  (loc.  cit.)  on  the  contrary,  as  uniformly  proved  fatal, 
seven  cases  furnishing  six  deaths.    In  these  there  was  a  complication 
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of  punctured  wound,  and  retention  of  the  head  nf  the  arrow  in  all,, 
and  in  one  or  two  of  them,  whilst  death  was  directly  due  to  other  and; 
graver  injuries,  the  arrow  wound  alone  would  have  been  sufficient. 

While  on  this  subject  let  me  refer  to  a  table  of  results  in  8715  cases, 
of  gun-shot  injury  of  the  chest,  found  in  the  lied,  and  iSurg.  Hist,  of 
the  War,  (Surgical  Vol.  part  I,  p.  606.)  Tlie  wounds  are  not  at  all  times, 
of  the  lung  alone,  the  heart  and  large  blood  vessels  frequently  being 
involved,  but  the  resume  will  be  valuable  as  furnishing  information 
on  points  already  touched  upon,  or  yet  remaining  for  consideration,, 
which  can  be  done  as  \Well,  at  this  time,  as  by  separating  the  complete 
table. 


Character  of  Wound. 


Missile  traversing  chest 

"       believed  to  huve  lodged 
"       penetrated whhout  detail 
"      wounded  lung,    "  ''.. 

Simple  penetrating,       "  ".. 

Missile  external,  to  pleura 

"  "         fractured  ribs. ., 

"       both  lungs 

"       wounding  diaphragm , 

'"       both  ch^st  and  abdomen. 

Woutd  of  Intercostal  and  Mam 

mary  arteries 

"       P.iicardium    

"       Heart  

"       Innominate  artery 

"       CEsophagus 


AGGREGATE. 


2  782 

484 

1  780 

1  683 

1  304 

1 

446 

58 

8 

121 

21 

10 

12 

3 

1 

8  715 


DEATHS 

dich'd 

DUTY. 

DNK'N.' 
16 

1  Oil 

1  352 

403 

243 

189 

48 

4 

1  348 

65 

299 

68 

1  192 

110 

266 

115 

1  214 

90 

i 

68 

176 

186 

16 

47 

7 

g 

2 

8 

89 

31 

1 

17 

4 

6 

4 

11 

1 

3 

1 

5  260 

1  939 

1  204 

iil2 

KATIO 
)FMOR] 
TAL-ITY 

36-5 
50-6 

78-7 

76  0 

100  0 

100-  '> 

15  ft 

83-9 

100  0 

74  2 

80-  & 

fio-a 

91-6 

100- 
100- 

62-6 


This  table  furnishes  a  statement  that  83.9  was  the  ratio  of  deaths 
to  wounds  of  both  lungs,  which  weakens  the  statement  made  by  the 
compiler  of  ..  'ircular  No.  3,  to  which  reference  was  made.  The  pre- 
sumption is  a  fair  one,  that  the  latter  statement  is  the  more  accurate, 
inasmuch  as  there  was  more  leisure  to  investigate  accidents  in  garri- 
sons, than  when  a  large  number  of  wounded  are  brought  in  from  the 
field  of  battle.  This  is  the  more  probable,  when  we  consult  the  fol- 
lowing table,  compiled  by  Surg.  J.  T.  Woods,  ninety-ninth  Ohio  vol- 
unteers, in  which  fifty-five  cases  of  perforating  wounds  of  the  chest 
were  carefully  studied. 


Region. 

CASES. 

DEATHS.. 

6 
5 
3 
5 
12 
9 

7 
6 
2 

4 

Bi^ht  iiower  »  ::::.:::::::::::::::::::::::::::::::::::::::: 

5 

3 

4 

Left  1  Lower  ••  ""J.:;:.;::::::;:;:;:::::;;;"::::::::::: :: 

3 

5 

2 

55 

26 
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Whatever  the  cause  may  be,  certain  symptoms  are  usually  present 
in  wounds  of  the  lung,  when  made  by  external  force  with  a  wound  in 
the  chest  walls,  which  while  quite  pathognomonic  when  present,  their 
absence  does  not  agree  the  other  way.  They  are  as  follows,  differing 
somewhat  in  degree  and  kind  with  the  character  of  the  wound : 
Haemorrhage,  pneumothorax,  emphysema,  hemothorax,  and  what 
might  be  called  haemoptysis. 

(a.)  Haemorrhage  is  much  greater  usually  in  cases  of  incised  wound, 
and  may  be  external  or  internal.  The  quantity  of  blood  lost  depends 
upon  the  extent  of  the  wound,  and  the  nature  of  the  blood  vessels 
wounded.  Thus  it  may  be  chiefly  external  from  the  intercostal  ves- 
sels ;  internal  from  wounds  of  small  vessels  in  the  lungs,  or  the  larger 
thoracic  trunks.  When  the  incision  is  free,  and  the  wound  in  the 
lung  corresponds  with  the  wound  in  the  parieties,  the  bleeding  will  be 
mainly  external,  although  some  portion  of  it  must  fall  within  the 
chest.  Under  other  circumstances,  as  when  the  stab  is  made  obliquely 
or  in  such  a  manner  that  the  wounds  do  not  correspond,  the  haemor- 
rhage will  be  chiefly  internal.  The  symptoms  in  this  latter  event  will 
be,  as  stated  in  an  earlier  chapter,  dyspnoea,  coldness  of  the  extremi- 
ties, thirst,  a  sensation  of  bleeding  internally,  and  collapse  or  syncope- 
This  is  natures  method  of  meeting  this  emergency,  by  arresting  the 
haemorrhage  by  coagulation  of  the  blood.  So  potent  is  this  as  an  ele- 
ment of  treatment,  that  McCleod  and  other  military  surgeons  stren" 
uously  warn  surgeons  against  probing  such  wounds,  either  with  the 
finger  or  a  probe,  which  would  have  a  tendency  to  break  up  or  disturb 
clots  already  formed,  and  thus  re-establish  haemorrhage.  They  also 
state  that  collapse  must  not  only  be  interfered  with,  but  even  artific- 
ially excited  by  copious  venesection.  In  short,  it  may  be  stated  in  the 
most  emphatic  terms,  that  in  severe  haemorrhages  from  chest  wounds 
the  patients  safety  is  in  direct  proportion  to  its  amount.  When  found 
in  a  state  of  syncope,  the  head  must  be  lowered,  and  under  no  cir- 
cumstances should  the  patient  be  moved  or  disturbed,  unless  the  con- 
ditions are  unfavorable  to  life,  as  from  very  severe  weather.  When 
reaction  comes  on,  if  the  bleeding  returns,  the  prognosis  is  decidedly' 
unfavorable ;  if  it  does  not,  and  it  is  necessary  to  carry  the  sufferer 
into  shelter,  handle  him  with  the  greatest  care,  and  for  some  days 
caution  him  against  sudden  movements,  or  indeed  any  attempt  to 
help  himself,  in  the  most  trivial  affairs. 

In  other  cases  blood  will  find  its  way  into  the  bronchia  and  wind- 
pipe, causing  constant  cough,  with  more  or  less  coughing  up  of  blood, 
which  may  be  fluid  or  frothy ,  in  proportion  as  it  is  mixed  with  air.  In 
extreme  cases,  when  the  vessel  wounded  is  of  the  first  magnitude,  the 
haemorrhage  may  be  in  a  continual  stream  until  life  is  extinct,  or 
syncope  occurs,  or  after  reaction  there  may  be  a  gush  of  blood  from 
the  mouth  and  nose,  deluging  the  person  and  surroundings,  with 
immediate  death. 

The  treatment  is  sufficiently  indicated  by  what  has  been  written 
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above ;  it  is  to  be  purely  expectant  and  negative.  Never  probe  the 
wound  ;  never  inject  fluids,  for  haemostatic  purposes  or  otherwise ; 
and  never  disturb  the  sufferer  in  any  way.  Trust  to  syncope  to  coag- 
ulate the  blood,  and  then  close  the  external  wound. 

(&.)  Pneumothorax,  or  entrance  of  air  into  the  pleural  cavity,  is  a 
somewhat  common  occurrence  from  wounds  of  the  lungs.  It  is 
related  closely  to  emphysema,  but  will  be  separately  treated,  as  the 
symptoms  are  somewhat  unique.  The  conditions  under  which  it  is 
produced  are  two-fold  either  a  want  of  correspondence  between  the 
wounds  in  the  lung  and  parieties,  or  with  such  a  correspondence  * 
entrance  of  air  from  without.  Usually,  however,  when  the  wounds 
are  in  relation  to  each  other,  the  air  will  escape  externally,  although 
it  is  not  uncommon  that  it  finds  entrance  from  without.  Air  appear- 
ing at  the  wound  will  be  indicated  by  the  frothy  fluid  blood.  In 
pneumo-thorax,  there  may  be  no  emphysema,  yet  the  other  symptoms, 
are  so  peculiar  that  a  diagnosis  should  not  be  difficult.  There  is  great 
dyspnoea,  so  that  the  recumbent  posture  is  impossible.  Auscultation 
gives  amphoric  respiration,"  and  a  kind  of  ringing metalic  resonance" 
if  the  lung  is  not  too  much  compressed.  Percussion  shows  tympanic 
resonance,  gradually  extending  from  the  immediate  region  of  the 
injury  over  the  wounded  lung,  and  even  to  the  other  side.  Pleuritic 
adhesions  are  barriers  to  its  extension,  very  frequently,  and  may  cause 
it  to  force  its  way  out  of  the  wound.  It  is  a  very  difficult  matter  to 
differentiate  between  inter-lobular  emphysema  and  pneumothorax^ 
but  its  discussion  enters  more  properly  into  a  future  paragraph. 

The  prognosis  is  usually  good,  unless  the  wound  is  very  large,  and 
the  infiltration  to  such  an  extent  that  the  lungs  cannot  perform  their 
functions.  In  such  cases  the  countenance  assumes  the  livid  hue  due 
to  apnoea,  from  imperfect  aeration  of  the  blood ;  dyspnoea  increases ; 
the  hearts  action  becomes  more  and  more  feeble ;  and  the  extremi- 
ties cold,  the  patient  dying  from  suffocation. 

Treatment  is  chiefly,  if  not  altogether  mechanical;  nothing  can  be 
done  but  to  relieve  the  lungs  from  compression  by  furnishing  an  out- 
let for  the  imprisoned  air.  Enlarging  the  incision,  with  the  hope  that 
the  external  and  internal  wound  may  be  brought  into  the  same 
line,  must  be  attempted,  providing  the  intercostal  vessels  are  not 
endangered.  .Failing  in  this,  aspiration  is  the  only  resort.  In  fact  I 
think  this  would  have  the  first  choice  with  me,  should  opportunity 
offer.  The  effect  of  compression  of  the  chest,  by  bandages  or  the 
like,  must  be  determined  by  experiment ;  if  pressure  with  the  hands 
gives  some  relief,  by  all  means  apply  bandages  leaving  directions 
that  they  are  to  be  removed  if  dangerous  symptoms  arise. 

(c.)  Emphysema  is  a  term  used  to  indicate  an  infiltration  of  air  into 
the  cellular  tissue,  either  from  within  or  without,  and  occurs  in  two 
forms,  the  intra-lobular,  and  the  external  or  general. 

The  former,  or  inter  lobular  form,  is  from  a  rupture  of  some  air  cells, 
either  from  the  effects  of  contusion  of  the  chest,  excessive  straining, 
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•as  in  child  birth,  or  puncture,  as  from  a  broken  rib,  although  it  may 
and  has  occurred  in  connection  with  an  external  wound  as  well.  The 
symptoms  closely  resemble  pneumothorax,  somewhat  aggravated  in 
degree,  and  the  prognosis  is  much  more  unfavorable.  The  rupture, 
in  what  might  be  called  idiopathic  cases,  occurring  for  the  most  part 
in  the  centre  of  the  lung,  the  peculiar  symptoms  are  not  at  once 
established.  After  it  has  made  some  progress,  tympanic  resonance, 
amphoric  respiration,  and  the  metalic  tinkling  before  alluded  to, 
-come  on,  and  the  case  resembles  so  closely  pneumothorax,  that, 
•although  it  has  a  different  pathology,  it  may  be  considered  identical, 
for  all  practical  purposes,  and  so  treated. 

Ge)teral  or  external  emphysema,  as  already  remarked,  may  occur 
from  air  drawn  in  through  the  external  wound,  or  forced  out  from 
the  lungs,  particularly  when  the  wound  is  oblique,  or  the  wound  in 
the  lung  is  not  in  line  with  that  in  the  integument.  It  may  be 
limited  to  a  puffiness  in  the  immediate  neighborhood  of  the  wound, 
or  extend  all  over  the  body,  producing  such  an  enormous  swelling 
that  all  the  features  may  be  obliterated,  the  eyes  closed,  and  the  lips 
so  swollen  that  the  mouth  cannot  be  opened.  The  skin  retains  its 
natural  color,  and  might  give  rise  to  a  suspicion  of  anasarca,  but  that 
no  pitting  follows  pressure  with  the  finger,  and  the  surface  is  elastic 
and  crepitating,  instead  of  the  doughy,  boggy  feeling  characteristic 
of  dropsy.  On  making  pressure  with  the  hand,  the  air  may  be  forced 
from  one  point  to  the  other,  being  filled  up  again  by  a  wave-like 
motion  as  new  air  takes  the  place  of  that  displaced.  As  the  case 
progresses,  the  respiration  becomes  embarrassed,  both  from  admis- 
sion of  air  into  the  pleural  cavity,  and  swelling  of  the  throat  and 
glottis,  the  heart's  action  becomes  enfeebled,  and  some  danger  to  life 
may  exist.  As  a  rule,  however,  the  prognosis  is  good,  and  the 
majority  of  cases  recover  spontaneously. 

The  treatment  is  to  be  conducted  upon  the  same  general  principle 
-already  laid  down,  viz.,  give  free  exit  to  the  air,  or  adopt  some 
methods  for  its  expulsion.  The  steps  to  be  taken  depend  upon  the 
cause.  Thus,  when  the  wounds  in  the  lung  and  integument  do  not 
correspond,  enlarge  the  external  wound  if  practicable.  Failing  this, 
bandaging  may  be  used  if  it  does  not  cause  the  patient  any  distress. 
Small  punctures  may  be  made  in  the  distended  integument,  or  an 
aspirator  may  be  employed.  Should  the  air  enter  through  the 
•external  wound,  it  must  be  forced  out,  and  the  wound  carefully  closed 
to  prevent  its  readmission.  !No  medicinal  treatment  will  be  required, 
as  the  lesion  is  readily  repaired  when  the  air  is  finally  expelled. 

(d.)  Hozmothorax  is  an  effusion  of  blood  into  the  pleural  cavity,  or 
the  cavity  of  the  chest  in  general,  from  injuries  promoting  similar 
conditions  to  those  producing  emphysema,  viz.,  want  of  correspond- 
ence between  the  wound  in  the  chest  and  that  in  the  lung.  The 
symptoms  are  largely  dependent  upon  the  source  of  the  blood,  whether 
from  vessels  of  the  first  magnitude,  or  smaller  branches  in  the  lungs, 
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and  the  rapidity  with  which  the  blood  flows.  It  is  manifest  that  a 
wound  of  the  aorta  or  vena-cava,  with  a  gush  of  blood  in  large 
quantities,  would  produce  more  rapid  collapse  than  if  the  wound 
opened  smaller  vessels,  with  a  more  gradual  loss  of  blood ;  in  either 
case  the  accident  might  be  fatal,  but  the  result  would  be  more  speedy 
in  the  former,  and  accompanied  by  more  startling  symptoms. 

Immediately  upon  the  receipt  of  an  injury  opening  blood  vessels  in 
the  chest,  there  will  be  more  or  less  shock,  not  as  profound  as  in  the 
case  of  abdominal  wounds,  but  marked  and  decided.  There  will  be  a 
feeling  of  weight  in  the  chest ;  dyspnoea  increasing  more  or  less 
rapidly  as  the  effusion  compresses  the  lungs,  or  fills  the  air-cells  or 
bronchia ;  constant  inclination  to  cough,  in  many  cases  blood  being 
thrown  out  from  the  larynx,  fluid  or  frothy  in  proportion  as  it  is 
mixed  with  air  or  not.  There  may  be  a  visible  change  in  the  form  of 
the  chest,  the  side  in  which  the  haemorrhage  occurs  being  fuller ;  the 
intercostal  spaces  pushed  out,  and  less  motion  on  respiration  than  on 
the  opposite  side.  Auscultation  gives  symptoms  that  might  be 
rationally  expected,  such  as  faintness  and  ultimate  loss  of  respiratory 
murmur,  with  a  bubbling  sound  from  blood  in  the  bronchioles ;  per- 
cussion gives  increasing  dullness,  gradually  rising  as  the  blood 
accumulates,  changing  the  area  as  the  position  of  the  patient  is 
changed.  Thus  on  lying  down  the  blood  will  gravitate  to  the  back 
part  of  the  thorax  ;  on  rising  again  it  settles  down  on  the  diaphragm, 
finding  its  level  in  obedience  to  natural  law.  Pleuritic  adhesions 
have  an  effect  to  limit  the  extravasation,  and  anomalous  physical 
signs  may  thus  occasionally  be  explained. 

Joined  to  these  symptoms  we  will  find  those  common  to  haemor- 
rhages already  alluded  to,  such  as  coldness,  failure  of  the  heart, 
intense  thirst,  and  restlessness,  joined  to  the  distressing  dyspnoea 
from  compression  of  the  lungs.  The  sitting  posture  is  preferred, 
notwithstanding  the  weakness,  as  the  descent  of  the  blood  in  the 
chest  affords  more  room  for  the  expansion  of  the  lung. 

It  was  formerly  considered  an  infallible  sign,  and  one  necessary  to 
complete  a  diagnosis,  the  appearance  of  ecchymosis  on  the  back  at 
the  junction  of  the  lumbar  and  dorsal  spine,  from  the  infiltration  of 
blood.  Indeed,  in  one  or  two  pronounced  cases,  the  surgeon  has 
refused  to  operate  to  evacuate  the  ehest,  because  this  rare  symptom 
was  not  present,  the  subsequent  autopsy  showing  the  chest  full  of 
blood. 

The  prognosis  depends  largely  upon  the  vessels  wounded,  the 
amount  of  the  effusion,  and  the  bodily  condition  of  the  patient.  A 
vessel  the  size  of  the  pulmonary  artery  or  vein,  or  the  aorta  or  vena 
cava,  cannot  be  seriously  injured  without  producing  death.  The 
question  as  to  which  vessel  has  been  wounded  must  always  be  a 
matter  of  mere  conjecture,  particularly  as  in  some  instances  the  shock 
is  so  extreme  that  the  symptoms  may  readily  be  mistaken  for 
haemorrhage. 
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The  amount  of  the  effusion  is  a  potent  factor  in  prognosis.  When 
the  amount  is  small  or  moderate,  confined  to  one  side,  particularly  the 
right,  and  not  extending  higher  than  one-third  of  the  pleural  space, 
absorption  frequently  occurs,  and  no  further  trouble  will  occur. 
When  in  larger  amount,  the  absorbents  are  not  adequate  to  the  task 
of  removing  it,  and  if  death  is  averted,  the  haemorrhage  being  con- 
trolled, the  blood  will  either  degenerate  and  form  empyema,  with 
danger  of  pysemic  or  septic  complications,  permanently  ruin  the  lung 
by  compression,  or  at  least  greatly  circumscribe  its  usefulness. 

Treatment. — The  first  indication  would  be  to  arrest  the  haemorrhage, 
if  the  amount  is  not  so  excessive  that  it  is  evident  one  of  the  large 
vessels  is  wounded.  This  point,  however,  is  an  exceedingly  difficult 
one  to  determine,  for  reasons  already  given.  The  haemorrhage  still 
continuing,  the  only  method  to  cause  an  arrest  is  to  favor  or  hasten 
coagulation,  and  thus  dam  the  vessels.  Shall  this  be  attempted  by 
closing  the  wound  in  the  chest  walls,  or  keeping  it  open,  that  the 
blood  may  be  discharged  as  fast  as  possible  V  Either  way  cannot  be 
laid  down  as  an  unvarying  line  of  procedure.  Many  authorities  tell 
us  to  place  the  patient  in  such  a  position  that  the  blood  may  run  out 
freely,  even  enlarging  the  wound,  if  necessary  to  this  end.  This 
practice  has  certainly  succeeded  very  often,  syncope  coming  on,  and 
coagulation  then  effected.  Others  tell  us  to  close  the  wound,  and 
the  effused  blood  will  rapidly  coagulate.  This  practice,  also,  has 
given  good  results.  In  a  grave  case  I  much  doubt  if  either  practice 
can  be  arbitrarily  adopted  ;  the  only  safe  method  will  be  to  discover 
the  effects  by  experiments.  Thus,  close  the  wound  at  once  ;  if  unfa- 
vorable or  alarming  symptoms  ensue,  then  open  it  again,  and  even 
enlarge  it. 

The  haemorrhage  being  arrested,  the  next  step  is  to  dispose  of  the 
effused  blood.  When  small  in  amount,  let  it  alone  as  far  as  instru- 
mental treatment  is  concerned ;  Am.  or  ham.,  as  the  blood  is  fluid  or 
coagulated,  will  materially  assist  in  promoting  absorption,  which, 
however,  will  usually  be  sufficiently  prompt  by  the  unaided  natural 
forces.  When  the  amount  is  larger,  it  must  be  evacuated  artificially, 
or  by  aspiration,  trocar  or  incision.  The  two  former  are  the  only  safe 
procedures,  as  one  of  the  indications  is  to  give  the  greatest  freedom 
of  exit,  with  the  least  possibility  of  the  entrance  of  air. 

Paracentesis  Thoracis. —  The  operation  for  this  purpose  is  performed 
as  follows :  When  there  is  no  notable  bulging  of  the  intercostal 
spans,  with  pronounced  fluctuation  indicating  the  point  at  which  the 
instrument  is  to  be  entered,  the  chest  must  be  carefully  explored, 
with  a  delicate  exploring  canula  {vide  fig.  4,  Minor  Surgery)  which  at 
once  determines  the  character  of  the  effusion,  the  extent  or  the  cavity 
in  which  it  is  contained,  and  prevent  the  admission  of  air.  The 
intercostal  vessels  must  be  avoided  in  the  selection  of  a  spot  for  the 
perforation,  and  to  avoid  other  important  structures  the  following 
rules  are  laid  down  by  Malaigne,  Poland,  Cock  and  others. 
Quoting  from  the  first  author  (Operat.  Surg.): 
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"  To  avoid  the  arteries,  the  middle  third  of  the  contour  of  the 
«hest,  midway  between  two  ribs,  is  to  be  selected,  and  in  order  to 
avoid  the  diaphragm,  the  third  or  fourth  intercostal  space,  counting 
from  below  upwards,  should  be  preferred.  In  France  it  is  usual  to 
select  the  third  space  on  the  left  side,  and  the  fourth  one  on  the  right, 
in  consequence  of  the  liver." 

The  spot  having  been  selected,  enter  the  trocar  with  a  steady 
pressure,  as  soon  as  the  point  is  felt  to  be  free,  withdrawing  it, 
leaving  the  canula  in  place.  Hold  the  finger  over  the  opening  in  the 
•canula  until  an  expiratory  effort  is  made,  to  avoid  the  entrance  of 
air.  Having  satisfied  ourselves  of  the  character  of  the  effusion,  and 
the  like,  the  canula  may  be  withdrawn,  and  a  larger  trocar  inserted, 
or  an  aspirator  may  be  used  for  both  purposes. 


No.  42.    The  Aspirator. 


If  an  ordinary  trocar  is  used,  it  should  be  of  small  size,  and  the 
surgeon  must  give  his  unremitting  attention  to  the  stream  flowing 
from  it,  as  any  arrest  of  it  during  respiration  might  cause  air  to  be 
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drawn  into  the  chest.  The  cavity  being  emptied,  withdraw  the 
canula  with  the  opening  closed  with  the  forefinger,  immediately 
closing  the  wound  in  the  skin,  and  covering  it  with  plaster  or 
collodion. 

There  are  some  considerations  with  reference  to  wounds  of  the  lungs 
that  yet  remain,  which  may  not  properly  be  included  under  either  of 
the  preceding  paragraphs. 

(e.)  Foreign  bodies  in  the  chest,  either  without  or  within  the  pleura,  is 
of  frequent  occurrence,  more  particularly  from  gun-shot  injury.  The 
records  attainable  show  that  pieces  of  knife  blades,  either  imbedded  in 
the  rib  or  sternum,  or  perfectly  free,  particles  of  bone  broken  off  by  a 
passing  bullet,  or  gun-shot  missiles,  are  the  articles  more  commonly 
met  with  in  this  connection.  Whilst  many  remarkable  cases  have 
occurred,  in  which  large  foreign  bodies  have  remained  in  the  chest 
for  years  with  no  perceptible  inconvenience,  yet  the  accident  is  au 
exceedingly  grave  one,  at  once  from  the  dangerous  inflammatory  con- 
ditions induced  thereby,  the  difficulty  in  diagnosis,  and  the  frequent 
impossibility  of  extracting  or  even  detecting  the  offending  body,  in 
fact  in  the  majority  of  instances  there  will  be  more  of  a  suspicion  of 
the  condition  than  a  demonstrable  fact.  The  symptoms  vary  much 
with  the  nature  of  the  missile,  and  the  extent  and  other  characters  of 
the  wound.  Thus  a  portion  of  a  knife  blade  embedded  in  the  bone* 
or  the  sharp  extremity  of  a  broken  rib,  will  produce  either  irritation 
and  inflammation  of  the  pleura,  or  hemorrhage  with  inflammation  of 
the  lung,  in  proportion  as  the  free  extremity  passes  through  the 
pleura.  A  portion  of  a  knife  blade,  or  a  spicula  of  bone  perfectly 
unattached,  will  cause  wider  mischief,  possibly,  from  its  freedom  of 
motion,  being  carried  for  longer  or  shorter  distances  through  the  lung 
tissue,  or  over  the  pleural  surfaces.  A  gun-shot,  if  large,  may  fall 
down  upon  the  diaphragm,  or,  when  smaller,  become  encysted  in  the 
tissues,  or  exciting  local  circumscribed  suppuration  or  abscess.  From 
a  consideration  of  these  varying  conditions,  it  must  be  evident  that 
an  intelligent  prognosis  can  rarely  be  formed.  More  than  this,  the 
symptoms  are  so  lacking  in  distinctive  characters,  that  there  must  be 
equal  uncertainty  as  to  the  diagnosis. 

The  chief  indications  will  be  found  as  follows:  Anon-penetrating 
wound  of  the  chest,  striking  on  a  rib,  with  symptoms  of  lesion  of  the 
lung,  will  direct  attention  to  the  possibility  of  some  foreign  material 
being  in  the  chest.  If  the  weapon  inflicting  the  injury  can  be  found, 
and  a  portion  of  it  is  missing,  the  presumption  becomes  a  certainty. 
In  fact,  portions  of  knife  blades  have  been  found  so  firmly  imbedded  in 
the  bone  that  they  could  not  be  withdrawn,  "even  could  not  be 
loosened  with  a  leaden  mallet."  In  some  cases  the  rib  or  sternum  has 
been  trephined  or  resected  before  the  fragment  could  be  dislodged. 
In  other  cases  the  weapon  is  found  and  is  entire.  The  presumption 
here  is  three  fold  :  either  a  portion  of  bone  has  been  driven  before  the 
weapon,  and  detached  from  the  parent  bone,  a  fracture  has  occurred 
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with  one  of  the  fragments  displaced  inward ;  or  some  foreign  sub- 
stance, as  a  portion  of  clothing,  a  button,  hook,  eye,  etc.,  is  driven  in 
at  the  wound.  There  will  also  be  a  possibility  of  a  rupture  of  some  of 
the  air  cells  from  concussion,  but  the  almost  certain  emphysema,  and 
abscence  of  signs  of  haemorrhage  or  inflammation,  would  aid  in  dif- 
ferentiating. Finally  gun-shot  injuries,  with  a  single  wound,  of 
entrance  only,  with  no  trace  of  extraction  of  the  missile,  must  be 
reasonable  evidence  that  some  foreign  material  is  in  the  wound,  or 
when  there  are  two  wounds,  one  of  entrance  and  one  of  exit,  if  the 
position  of  the  individual  when  receiving  the  shot,  and  the  direction 
from  which  the  shot  came  can  be  positively  ascertained,  and  any 
object  in  range  with  the  line  of  fire  capable  of  receiving  an  impression 
shows  no  mark  of  the  bullet,  there  is  again  a  presumption  that  some 
foreign  material  is  in  the  wound,  which  might  become  a  certainty  if 
some  fracture  of  the  bones  at  the  wound  of  entrance  exists,  and  the 
wound  of  exit  is  not  sufficiently  ragged  to  indicate  that  it  passed  out- 
with  the  missile. 

Other  questions  might  arise,  but  enough  has  been  said  to  indicate 
the  difficulties  hanging  around  a  diagnosis,  and  the  care  and  methods 
that  should  prevail  in  making  an  examination. 

The  treatment  is  purely  expectant.  There  must  positively  be  no 
probing  of  the  chest  cavity  to  search  for  the  foreign'  body;  the  evi- 
dence must  always  be  of  a  purely  negative  or  subjective  character. 
When  the  body  can  be  located,  if  it  is  causing  mischief,  it  must  be 
extracted,  provided  no  danger  to  life  accompanies  the  effort;  when 
the  irritation  is  slight,  or  not  alarming,  and  the  situation  of  the  body 
such  that  some  danger  would  be  incurred  in  extracting  it,  far  better 
let  it  alone.  It  may  become  encysted,  or  an  abscess  may  form  which 
when  finally  evacuated  will  either  bring  the  foreign  body  with  it,  or 
facilitate  its  extraction. 

(5.)  Wounds  of  the  Heaet. — Woundsof  the  heart  include  also  the 
consideration  of  lesions  of  the  pericardium,  which  are  usually  asso- 
ciated therewith.  As  a  matter  of  fact  it  is  often,  if  not  always,  an 
utter  impossibility  to  distinguish  a  pericardial  wound  from  one  of  the 
heart,  the  sole  guide  being  the  region  and  direction  of  the  lesion,  and 
the  doubtful  interpretation  of  purely  subjective  symptoms. 

(c.)  Wounds  of  the  Pericardium,  may  be  of  any  character,  although 
gun-shot,  punctured,  or  lacerated  are  more  common.  They  are 
usually  associated  with  similar  lesion  of  the  heart,  and  hence,  for 
practical  purposes  it  is  not  necessary  to  consider  them  at  any  length. 
Such  injuries,  per  se,  are  not  necessarily  fatal,  although  few  cases 
recover.  Poland  (Holmes  II,  601,)  quotes  a  table  prepared  by 
Fischer,  of  four  hundred  and  fifty-two  cases  of  wounds  of  the  heart 
and  pericardium,  from  which  it  appears  that  in  fifty-one  cases  of 
wounds  of  the  pericardium  alone,  the  results  were  as  follows : 
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Death. 

Recovery. 

Time  of 

Wound. 

Immedi- 
ate. 

Remote. 

Proved  by 
Inspection 

Supposed 

from 
Symptoms 

Death 
Uncertain. 

1 

3 

15 

1 

1 

2 
1 

11 

4 

4 

4 

1 

3 

1 

20 

3 

19 

8 

We  here  find  twenty-nine  deaths  from  pericardial  wounds,  and  of 
the  twenty-two  recoveries  only  three, it  can  be  possitively  asserted,  sus- 
tained the  lesion,  as  was  shown  by  actual  inspection  ;  the  nineteen 
remaining  cases  were  diagnosticated  simply  by  the  symptoms  of  the 
patient,  and  the  location  of  the  external  wound.  It  is  perfectly  fair 
to  suppose  that  at  least  one- third  of  them  may  not  have  sustained  any 
lesion  of  the  pericardium;  pericarditis  maybe  set  up  without  that. 
This  would  add  materially  to  the  ratio  of  deaths. 

The  symptoms  are  of  two  characters,  either  of  which  is  valueless 
taken  alone,  unless  the  external  wound  is  of  such  character  that  the 
pericardium  can  be  inspected ;  even  when  taken  together,  there 
must  always  be  much  uncertainty  in  a  diagnosis.  The  situation  of 
the  wound  in  the  chest,  the  direction  it  assumes,  the  supposed  depth, 
from  the  character  of  the  weapon,  and  the  immediate  symptoms,  are 
all  elements  in  the  diagnosis.  Symptoms  of  pericarditis  and  effusion, 
coming  on  later,  add  to  the  probabilities,  but  unless  the  membrane 
itself  can  be  seen,  there  are  few  cases  in  which  there  can  be  absolutely 
no  doubt  of  the  nature  of  the  accident. 

The  symptoms  of  pericarditis,  and  the  prognosis  are  to  be  found  in 
all  the  text-books  on  general  medicine,  and  have  nothing  of  a  surgi- 
cal character  apart  from  the  traumatic  origin.  Death  is  unquestion- 
ably due,  in  uncomplicated  cases,  to  consecutive  carditis,  or  disturb- 
ance of  the  hearts  action  from  the  compression  exercised  by  the 
effusion.  In  many  cases,  again,  the  internal  mammary  artery,  large 
blood  vessels  or  the  chest,  oesophagus,  or  the  important  nerves  found 
in  this  region,  will  be  injured  conjointly  with  the  pericardium,  and 
the  graver  lesion  thus  obscure  the  lesser. 

(?>.)  Wounds  of  the  Heart  are  necessarily  of  an  exceedingly  grave 
character,  whether  penetrating  the  organ  or  merely  superficial,  death 
resulting,  in  nearly  every  case,  sooner  or  later,  either  directly  from 
the  in j  ury,  or  from  the  resulting  carditis  much  more  severe  than  in  an 
idiopathic  case.  The  table  of  Fisher's  above  referred  to,  including 
wounds  of  the  pericardium,  is  as  follows : 
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Thus  out  of  four  hundred  and  fifty-two  cases,  there  are  but  seventy- 
two  known  recoveries,  and  fifty-  seven  in  which  the  result  is  uncertain. 
We  find,  in  comparison  from  the  table,  that  thirty-six  of  the  cases 
were  diagnosticated  by  "conjecture  by  symptoms,"  leaving  but  thirty- 
six  cases  out  of  four  hundred  and  fifty-two  wounds  of  the  heart  that 
are  known  to  have  recovered. 

"With  reference  to  the  region  wounded,  we  find  that  wounds  of  the 
ventricles  are  the  most  serious,  and  result  fatally  with  greater  fre- 
quency, with  the  single  exception  of  wounds  of  the  "  whole  heart," 
probably  what  are  known  as  "crushed  heart,"  in  which  fifteen  of  the 
sixteen  cases  perished ;  as  the  case  noted  as  "  recovery,"  was  diagnos- 
ticated on  symptoms  alone,  it  is  fair  to  presume  that  such  lesions  are 
uniformly  fatal. 

The  rapidity  of  death,  as  shown  from  the  same  table,  is  as  one 
hundred  and  four,  occurring  immediately,  to  two  hundred  and  nine- 
teen, occurring  more  remotely,  the  period  of  death  varying  from  half 
an  hour  to  nine  months.  The  causes  of  death,  in  the  delayed  cases,  are 
largely  inflammatory  condition,  and  secondary  haemorrhages. 

The  comparative  fatality  may  be  stated  as  follows  : 
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DEATHS. 

RECOV- 
ERY. 

RATIO  OP 

mortal't. 
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56 

40 
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46 

]2 
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75.0 
83  1 

8R.7 

It  thus  appears  that  lacerated  wounds  of  the  heart,  including  rup- 
ture, furnishes  the  largest  ratio  of  mortality,  the  causes  of  death  being 
shock,  haemorrhage,  and,  if  death  is  not  immediate,  acute  carditis. 
Gun-shot  wounds  induce  death  by  similar  processes ;  punctured  mainly 
from  carditis  and  shock;  and  incised  wounds,  proves  fatal  oftener 
from  haemorrhage.  In  the  latter  case,  or  in  punctured  wounds  with 
cutting  weapons,  the  direction  of  the  incision  with  reference  to  the 
direction  of  the  muscular  fibres,  will  much  influence  the  result,  at 
least  as  to  immediate  consequences.  When  the  fibres  are  simply  sep- 
erated,  or  the  incision  is  parallel  to  their  general  direction,  the  wound 
will  not  gape  much,  and  the  bleeding  will  be  less  than  when  it  is  trans- 
verse, with  necessarily  greater  gaping.  The  records  we  have,  even 
whilst  furnishing  many  instances  of  recovery,  oy  at  least  long  delayed 
death,  do  not  enable  us  to  prognosticate  with  any  certainty,  no  matter 
what  part  of  the  heart  is  wounded,  its  extent,  or  the  character  of  the 
lesion.  One  will  succumb  to  a  lesion,  that  even  when  more  severe 
will  not  destroy  life  in  another,  and  we  can  give  no  adequate  reason 
for  the  escape  of  one,  while  reasons  are  plenty  to  account  for  the  death 
of  the  other.  With  our  present  knowledge  of  the  sources  of  life,  it  is 
impossible  to  approach  certainty  in  these  questions,  and  we  are  justi- 
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fied  in  estimating  heart  wounds  as  fatal,  an  opposite  result  almost 
seeming  to  depend  upon  the  merest  chance,  so  impossible  is  it  to 
account  for  the  exceptions. 

In  many  cases,  those  in  which  the  symptoms,  both  objective  and 
subjective,  are  of  an  ordinary  and  uncomplicated  character,  there  can 
be  no  doubt  of  the  nature  of  the  accident.  Very  frequently  however, 
the  indications  are  not  so  well  marked,  and  there  will  always  be  doubt 
as  to  the  exact  nature  of  the  accident.  The  location  of  the  external 
lesion,  will  be  a  leading  symptom,  if  made  with  a  weapon  propelled 
with  sufficient  force  to  penetrate  to  the  heart,  that  is  capable  of  pierc- 
ing the  tissues,  and  the  direction  and  depth  of  the  wound  such  as 
would  reach  the  organ.  There  will  usually  be  more  of  shock  and 
collapse,  particularly  when  the  injury  has  been  expected.  The  wound 
being  of  sufficient  size,  there  will  be  symptoms  of  concealed  bleeding, 
so  often  referred  to,  which  may  be  so  profuse  that  life  is  at  once 
destroyed,  or  shortly  arrested  by  the  pericardium  or  mediastinum 
becoming  filled  with  blood,  which  coagulates  and  thus  stops  the  bleed- 
ing. There  will  be  more  or  less  dyspnoea,  in  most  cases,  from  the 
impediment  to  the  lungs  action  from  the  compression  of  the  blood, 
•or  injury  sustained  by  the  nerves.  Dupuytren  speaks  of  a  peculiar 
tiemor  about  the  heart,  with  weakened  arterial  pulsations,  and  a  pecul- 
iar bruit,  which  he  calls  an  "undulous  crepitation."  The  pulse  is 
small,  weak,  and  intermitting.  There  is  often  an  acute  pain  under 
the  sternum,  very  severe,  referred  to  by  many  authors  as  of  constant 
occurrence,  and  quite  a  conclusive  symptom.  The  general  teaching 
of  the  day  is,  however,  that  this  pain  is  only  exceptional,  and  far  from 
heing  conclusive  even  when  present.  Itrequiies  little  argument  to 
show  that  in  spite  of  the  gravity  of  the  accident,  there  are  many 
occasions  in  which  it  can  only  be  suspected,  and  "recovery  from  a 
heart  wound"  be  open  to  grave  suspicion  of  the  accuracy  of  a  diagno- 
sis, unless  the  wounded  organ  has  been  seen,  or  the  symptoms  noted 
of  the  most  pronounced  and  unmistakable  character. 

The  treatment  is  purely  negative  and  expectant.  Bodily  and  mental 
quietude  must  be  obtained,  and  such  general  treatment  pursued  as 
will  at  once  tend  to  arrest  haemorrhage,  and  lessen  shock.  Inflam- 
matory symptoms  that  may  appear  secondarily  must  be  met  as  they 
arise,  chiefly  with  Aeon,  or  Am.  and  if  the  pericardium  is  filled  with 
blood,  the  question  of  aspiration  must  receive  attention.  The  nature 
of  the  accident  is  such,  that  if  death  does  not  immediately  occur,  the 
delay  is  due  to  almost  purely  accidental  circumstances,  which  makes 
it  a  question  how  far  the  surgeon  should  interfere  in  the  treatment, 
there  being  some  danger  that  his  attentions  may  prove  more  m  s- 
chievous  than  beneficial. 

(c.)  Wounds  of  the  Mediastina.  —  The  middle  and  posterior 
mediastina  being  rilled  with  many  of  the  organs  most  essential  to  life, 
as  the  heart,  large  blood  vessels  nerves,  thoracic  duct  and  oesophagus 
can  scarcely  be  opened  to  an  extent  sufficient  to  call  for  surgical  atten- 
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tion  without  such  injury  to  the  contents  of  the  cavity,  that  the  mere 
opening  thereof  is  of  no  interest  or  significance  whatever.  Jn  the 
anterior  mediastinum  the  contents  are  few  and  unimportant,  as 
relates  to  vessels  and  nerves,  it  being  mainly  filled  with  loose  connec- 
tive tissue,  which  readily  breaks  down  under  inflammatory  action ,. 
and  forms  an  abscess.  The  symptoms  of  this  sequelae  are  quite 
obscure  when  taken  apart  from  the  history  of  trauma.  Unquestion- 
ably when  pus  is  evidently  present  it  must  be  evacuated. 

IV.    WOUNDS   OF  BLOOD  VESSELS. 

Above  almost  any  other  region  in  the  body,  the  vessels  of  the  thorax 
furnish  by  far  the  most  dangerous  haemorrhage,  both  as  to  quantity 
of  blood  lost,  and  the  difficulty  in  reaching  and  securing  the  vessels- 
from  which  it  springs;  furthermore  the  size  of  the  trunks,  and  their 
importance  to  the  continuance  of  life,  would  forbid  their  ligation  even 
if  perfectly  accessible.  Whilst  this  is  true,  to  some  extent,  of  all  the 
vessels  of  the  thorax,  whether  external  or  internal,  it  is  eminently  so 
as  applied  to  those  within  the  cavity  of  the  chest.  For  convenience 
of  description,  as  well  as  in  obedience  to  a  perfectly  natural  arrange- 
ment, we  will  consider  our  subject  under  these  two  heads,  viz.,  vessels 
external,  and  those  internal  to  the  thorax. 

1.  External  Vessels. — The  vessels  supplying  the  outer  surface 
of  the  chest,  that  are  of  sufficient  magnitude  to  call  for  ligation  when 
wounded,  are  as  follows :  Posterior  scapular,  superior  thoracic,  sub- 
scapular. 

(a  )  The  posterior  scapular  artery,  is  a  branch  of  the  transverse  cer- 
vical, which  in  turn  is  derived  from  the  thyroid  axis  of  the  subclavian. 
It  descends  along  the  base  of  the  scapula,  underneath  the  rhomboid 
muscle,  supplying  this  muscle  together  with  the  serratus  magnus,and 
latissimus  dorsi.  The  point  to  be  selected  for  its  exposure  in  the 
neck  has  already  been  given  when  speaking  of  the  superior  thyroid 
artery.  The  transversalis  colli,  of  which  it  is  the  second  branch,  is 
the  middle  branch  of  the  three  coming  from  the  thyroid  axis.  It  is. 
only  exceptionally  that  the  posterior  scapular  will  need  ligation,  or,  if 
so,  that  it  cannot  be  readily  reached.  If  completely  divided,  how- 
ever, and  the  cut  end  cannot  be  reached,  the  transverse  cervical  had 
better  be  taken  up. 

(6.)  The  superior  thoracic  artery  is  a  small  branch  of  the  axillary* 
given  off  at  a  point  corresponding  to  the  inner  or  upper  border  of  the 
insertion  of  the  pectoralis  minor,  between  that  muscle  and  the  sub- 
clavius.  It  is  small  and  short,  but  bleeds  enormously  when  cut,  so 
much  so  that  ligation  is  imperative. 

(c.)  The  acromial  thoracic  is  a  larger  branch  of  the  axillary,  given 
off  immediately  below  the  former,  dividing  into  two  branches, 
immediately,  one  passing  to  the  shoulder,  and  the  other  distributed  to 
the  muscles  of  the  upper  part  of  the  chest.  A  second  branch  is  given 
off  from  the  thoracic  twig,  which  passes  upward  in  close  relation  to 
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the  superior  thoracic,  and  confusion  may  arise  as  to  which  branch  is 
injured.  The  vessel  requiring  ligation,  and  not  readily  acessible  in 
the  wound,  a  ligature  should  be  passed  close  to  the  point  of  division 
of  the  acrominal  branch.  The  fibres  of  the  pectoralis  major  must  be 
separated  to  a  sufficient  extent  to  expose  the  outer  portion  of  the 
pectoralis  minor,  the  vessel  being  found  close  to  the  inner  border  of 
the  latter  muscle. 

(c7.)  The  long  thoracic  is  a  large  and  important  branch,  given  off  next 
below  the  last,  at  a  point  corresponding  to  the  lower  edge  of  the  pec- 
toralis minor,  being  covered  by  the  pectoralis  major,  but  uot  to  an 
extent  sufficient  to  require  division  of  the  latter  to  fully  expose  it. 
Throughout  its  whole  course  it  follows  the  line  of  the  large  pectoral,, 
at  its  lower  border,  just  within  its  margin.  It  is  readily  found  and 
taken  up. 

(e.)  The  subscapular  artery  is  a  deep  vessel,  given  off  from  the  axil- 
lary just  below  the  long  thoracic,  distributed  to  the  lateral  regions  of 
the  chest,  the  latissimus  dorsi,  and  the  subscapulars  muscles.  It 
may  be  exposed,  near  its  root,  by  drawing  the  arm  outward,  back- 
ward, and  upward,  putting  the  latissimus  dorsi,  and  pectoralis  major 
on  the  stretch.  It  will  be  found  lying  between  the  latissimus  dorsi  and 
subscapularis,  crossed  near  its  origin  by  the  ulnar  nerve,  which  must 
be  held  outward  to  expose  the  vessel. 

Other  vessels  that  may  be  wounded  in  the  anterior  portions  of  the 
chest,  are  either  so  small  that  they  will  not  call  for  ligation  when 
wounded,  or  proceed  from  perforating  branches  derived  from  vessels 
within  the  chest. 

2.  Internal,  Vessels. — The  vessels  within  the  chest  are  rarely 
accessible  to  ligature,  or  if  so  too  important  to  life  to  tie.  Among  the 
former,  are  the  internal  mammary,  the  aortic  intercostals,  and  the 
superior  intercostal ;  the  latter,  are  the  aorta,  innominate,  subclavian, 
and  pulmonary  arteries,  as  well  as  the  corresponding  veins  which  may 
even  furnish  hseniorrhage  more  fatal  than  arterial. 

(a.)  The  internal  mammary  artery,  is  given  off  from  the  subclavian 
immediately  opposite  the  thyroid  axis,  descending  behind  the  clavicle,, 
close  to  the  sternum,  resting  on  the  costal  cartilages,  in  front,  and 
pleura  behind,  accompanied  by  venae  comites.  The  vessel  itself  can- 
not be  ligated  if  wounded,  at  any  point  below  its  origin  or  the  first 
three  intercostal  spaces,  and  then  only  by  a  deep  and  dangerous  dis- 
section. The  operation  is  one  eminently  major  in  character,  and  it 
does  not  enter  into  our  plan  at  present,  particularly  as  it  is  impracti- 
cal under  circumstances  of  accidental  haemorrhage.  Various  methods 
have  been  proposed  to  arrest  bleeding  below  the  third  intercostal 
space,  where  it  can  be  reached  with  comparative  ease.  The  operation 
is  thus  described  by  Poland  (Holmes  II,  p.  611) :  "It  is  performed 
by  making  an  incision  for  two  inches  along  the  side  of  the  sternum,, 
in  an  oblique  direction  from  above  downward,  and  without  inward, 
forming  with  the  axis  of  the  body  an  angle  of  forty-five  degrees ;  the 
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centre  of  the  incision  to  be  three  or  four  lines  from  the  border  of  the 
sternum.  Having  divided  the  skin,  cellular  tissue,  and  origin  of  the 
pectoraiis  major  muscle  the  intercostal  space  is  brought  into  view ; 
the  intercostal  muscle  is  now  to  be  carefully  divided  upon  a  director, 
and  the  edges  drawn  apart  by  retractors,  when  the  artery  becomes 
exposed." 

The  branches  of  the  internal  mammary  that  are  exposed  to  injury, 
or  that  when  injured  can  be  differentiated  from  other  vessels,  are  the 
perforating,  and  anterior  intercostal.  The  former  pierce  the  tissues 
in  the  tive  or  six  upper  intercostal  spaces,  supplying  the  pectoraiis" 
muscle,  and  integument.  The  latter  are  distributed  on  the  borders  of 
the  ribs  in  the  same  spaces,  and  inosculate  with  the  aortic  intercos- 
tals,  as  well  as  supplying  the  muscles  in  these  regions,  and  the  mam- 
mary gland.  The  remainder  of  the  intercostal  vessels  are  from  the 
superior  intercostal,  which  is  derived  from  the  subclavian. 

Occasionally  a  wounded  intercostal  can  be  secured  in  the  wound, 
but  the  spaces  are  so  small,  and  the  vessels  so  deep,  that,  it  is  almost 
impossible  to  secure  them.  It  is  useless-  to  attempt  ligation  of  the 
main  trunk,  as  the  intimate  connection  between  the  subclavian,  the 
internal  mammary,  and  the  aortic  intercostals,  prevents  the  ligation 
of  any  single  trunk  being  effectual,  unless  by  the  merest  accident. 
Pake,  and  others,  recommend  a  complete  division  of  the  vessel, 
where  only  nicked  with  the  hope  that  the  cut  ends  will  retract  into 
the  tissues.  Others  that  a  piece  of  sponge,  attached  to  a  string,  be 
pushed  within  the  chest,  and  compression  made  by  keeping  traction 
on  the  string  until  haemorrhage  ceases.  Some  have  succeeded  in  pass- 
ing a  silver  wire,  with  a  curved  needle,  around  the  rib,  including  a 
vessel,  twisting  the  wire  over  a  small  roll  of  linen  externally.  In  one 
or  two  instances  relays  of  assistants  kept  up  pressure  with  the  finger, 
inserted  in  the  wound,  until  the  haemorrhage  was  arrested.  In  short, 
the  surgeon  will  often  be  driven  to  exercise  his  ingenuity  in  these 
accidents,  and  will  soon  learn,  that  in  spite  of  the  small  size  of  the 
vessels,  the  haemorrhage  from  them  is  eminently  dangerous  and 
intractable. 

The  large  vessels  of  the  thorax  cannot  be  wounded  without  destroy- 
ing life,  either  immediately  or  in  a  short  time.  There  are  some  cases 
reported  in  which  life  was  preserved  for  a  few  days,  none  longer  than 
ten  days,  I  believe.  The  symptoms  are  those  ordinarily  observed  in 
internal  haemorrhages,  and  the  treatment  precisely  as  is  already  laid 
down  under  wounds  of  the  heart,  and  lungs. 

V.    FRACTURES. 

Fractures  in  this  region  include  the  ribs,  sternum,  and  costal  cartil- 
ages.   These  will  be  taken  up  in  order. 

1.  Fracture  of  the  Bibs.— Wales  (Surg,  appliances),  states  that 
the  elasticity  of  the  ribs  is  such  that  fracture  is  comparatively  rare. 
He  gives  no  statistics  to  sustain  this  assertion,  and  the  experience  of 
most  hospital   surgeons  does   not  seem  to  agree  with  his.     Thus 


INJURIES    OF   THE    CHEST.  443 

Poland,  Malgaigne  and  others  consider  them  of  frequent  occur- 
rence, whilst  Hamilton,  agrees  with  Wales  to  a  certain  extent. 
Thus  Poland  (Holmes  II,  654),  finds  out  of  two  thousand  two  hun- 
dred and  seventy-five  fractures  of  all  kinds  admitted  into  Guy's  Hos- 
pital in  a  given  time,  two  hundred  and  twenty-two  were  of  the  ribs. 
Again,  in  the  "Hotel  Dieu  at  Paris,  there  were  two  hundred  and  sixty- 
three  fractures  of  the  ribs,"  out  of  two  thousand  three  hundred  and 
fifty-eight  fractures  of  ail  kinds.  Women  seem  to  suffer  from  such 
accidents  less  frequently  than  men,  in  the  proportion  of  one  to  five, 
not  from  any  anatomical  peculiarity,  but  from  the  sex  not  being 
exposed  to  the  same,  influences  as  men.  Age  as  would  be  expectf  d, 
exercises  a  very  marked  influence  upon  the  facility  of  fracture  ;  thus 
of  one  hundred  and  sixty-one  cases  admitted  m'o  Guy's  Hospital, 
thirty-five  cases  occurred  under  thirty  years  of  age,  while  one  hundred 
and  twenty-six  occurred  at  the  ages  between  this  and  seventy.  The 
immunity  in  young  persons  is  entirely  due  to  the  extreme  elasticity  of 
the  ribs,  which  later  in  life  is  lost,  as  the  earthly  constituents  predomi- 
nate, and  the  cartilages  become  more  brittle. 

The  form  of  fracture  will  depend  upon  the  cause,  and  age.  Thus 
when  from  gun-shot  injury,  or  injuries  from  cutting  or  pointed 
weapons,  they  are  necessarily  compound,  more  or  less  comminuted, 
usually  complete,  and  of  any  direction,  transverse,  oblique,  or  longi- 
tudinal. When  produced  by  ordinary  causes,  as  contusion  or  com- 
pression, they  are  either  transverse,  oblique,  or  incomplete.  Age 
influences  the  direction  of  the  line  of  fracture  ;  youth  furnishing  more 
cases  of  incomplete  fracture, and  old  age  transverse  and  comminuted. 
Diagnosis,  symptoms,  and  prognosis,  all  depend  largely  upon  cause, 
as  the  displacement  and  form  of  the  fracture  will  very  materially 
influence  local  symptoms  and  visceral  lesions. 

The  causes  are  as  usual,  either  direct  or  indirect,  the  former  prepon- 
derating in  cases  of  compound  fracture,  the  latter  in  the  simple  forms. 
Direct  injury,  such  as  gun-shot  wounds,  or  those  made  with  penetra- 
ting weapons,  will  displace  the  fragments,  if  any  occurs,  in  the  direc- 
tion of  the  force,  usually  inward.  The  fracture  will  be  at  the  point 
of  injury,  and  from  its  necessarily  compound  character,  inspection  is 
facilitated,  and  the  probability  and  extent  of  visceral  lesions  capable 
of  solution.  Such  fractures  being  produced  by  extreme  violence,  are 
mostly  complete. 

Indirect  injury,  such  as  severe  compression,  produces  fractures  very 
greatly  differing  from  those  just  considered.  They  will  rarely  be 
compound,  and  such  visceral  lesions  as  may  occur  are  due  to  contu- 
sion, compression,  or  concussion,  not  from  impaction  of  a  fragment  of 
the  bone  in  the  lungs,  heart,  or  pleura.  The  fracture  will  usually  be 
incomplete,  with  an  angular  projection  outward,  which  will  at  once 
dissipate  any  fears  of  visceral  lesion  from  the  broken  fragments.  The 
point  at  which  fracture  occurs,  will  be  midway  between  the  point  of 
compression  and  that  of  resistance.     Thus  when  a  weight,  as  the 
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wheel  of  a  wagon,  passes  over  the  chest,  the  fracture  will  occur  at  the 
sides  of  the  chest,  the  point  of  greatest  extension.  When  compression 
occurs,  laterally,  the  bone  will  give  way  either  at  the  line  of  junction 
with  the  cartilages,  or  the  neck  of  the  bone  near  the  spinal  articula- 
tion, oftener  the  former.  In  cases  of  incomplete  fracture,  unless 
extreme  violence  is  inflicted,  the  sharp  points  of  bone  will  be  directed 
outward  and  the  viscera  thus  escape  injury. 

Fracture  of  the  ribs  has  occurred,  according  to  Malgaigne,  from 
simple  muscular  effort,  but  the  presumption  is  there  was  already  some 
weaKening  of  the  bone  from  necrosis,  caries,  or  absorption.  Also 
cases  are  noted  in  which  violent  attempts  at  inspiration,  or  the  sudden 
expansion  of  the  chest,  as  in  the  pains  of  child  birth,  have  resulted  in 
fracture  ;  the  bones  were  probably  also  weakened  by  morbid  action,  in 
this  instance.  Such  cases  are  extremely  rare,  and  are  referred  to  at 
this  place  solely  to  call  attention  to  the  possibility  of  such"  an  occur- 
rence. 

Displacement,  as  a  rule,  will  be  dependent  upon  the  character  of  the 
injury,  whether  direct  or  indirect,  and  whether  the  fractuie  is  com- 
plete or  partial.  When  from  indirect  causes,  both  fragments  project 
outwardly,  when  the  bone  has  given  way  in  the  shaft  near  the  centre 
particularly.  When  the  causes  are  direct,  the  displacement  may  be 
internal,  if  that  was  the  direction  of  the  force.  Displacement  can 
only  occur  in  one  of  these  two  directions,  the  intercostal  muscles  effect- 
ually preventing  it  either  upward  or  downward. 

Symptoms. — The  symptoms  of  fracture  of  the  ribs  depends  largely 
upon  the  condition  of  the  viscera  as  affected  by  the  ii  jury.  There 
will  be  a  knowledge  of  the  fracture  by  the  patient,  usually,  wno  will  lee^ 
the  snap  at  the  time  of  the  accident.  There  will  be  difficulty  and  pain 
on  breathing,  at  the  point  of  fracture,  so  much  that  every  effort  will 
be  made  by  the  patient  to  restrain  the  motion  of  the  chest,  carrying  on 
respiration  with  the  diaphragm  and  abdominal  muscles,  almost 
entirely.  The  seat  of  pain  will  point  at  once  to  the  location  of  the 
fracture.  On  inspection,  if  there  is  an  angular  elevation  .or  depres- 
sion, all  doubt  is  removed.  In  the  rare  instances  in  which  there  is  no 
displacement,  further  examination  is  required.  Crepitation  and 
mobility  can  be  detected  when  the  fracture  is  complete,  perhaps  to  a 
slight  degree  when  not  so.  Auscultation  may  detect  crepitus  when 
mobility  is  small,  but  precaution  must  be  had  to  differentiate  from 
pleuntis.    All  this  applies  to  uncomplicated  fracture. 

The  viscera  may  be  variously  injured,  from  rupture  or  concussion, 
or  by  puncture  by  the  fragments  01  bones,  laceiation  from  the  weapon 
inflicting  the  inj  jry,  or  the  impaction  of  fragments  of  bone  completely 
detached  and  driven  deeply  into  the  parts  before  the  missile  in  gun- 
shot injuries.  The  symptoms  of  such  lesions  may  in  various  ways 
complicate  the  diagnosis,  as  the  swelling  of  emphysema  or  lroin 
extravasation  of  blood.    There  will  be  the  usual  symptoms  of  viscera] 
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lesion  alluded  to  in  former  paragraphs,  the  lesion  varying  from  irrita- 
tion of  the  pleura,  to  the  most  severe  injury  to  the  lungs,  heart,  or 
large  vessels. 

The  prognosis  will  have  direct  relation  to  visceral  complications,  as 
apart  from  that  consideration  fractures  of  the  ribs  are  readily  repaired, 
and  no  future  trouble  need  be  apprehended.  Kepair  will  occupy  from 
twenty  to  thirty  days,  the  close  relation  the  ribs  bear  to  each  other 
rendering  it  very  common  to  have  the  callus  bridging  over  the  inter- 
osseous spaces,  and  in  this  manner  somewhat  abridging  the  mobility 
of  the  parts.  In  some  rare  instances  union  never  occurs,  the  provis- 
ional callus  becoming  definitive,  and  ensheathing  the  broken  extrem- 
ities like  a  ferrule. 

The  treatment,  in  uncomplicated  cases,  presents  few  indications,  and 
these  readily  fulfilled.  Thus,  the  small  degree  of  displacement  pos- 
sible, will  not  call  for  any  particular  skill  in  reduction,  the  chief  indi- 
cation is  to  keep  the  parts  quiet  until  union  is  secured.  For  this 
purpose  we  have  a  choice  between  bandaging  or  adhesive  plasters, 
with  a  decided  preference  for  the  latter.  Should  the  surgeon  prefer 
it,  or  circumstances  seem  to  demand  a  bandage,  one  may  be  selected 
from  the  various  body  bandages  described  in  the  first  volume  in  this 
series,  (Surg.  Principles).  Such  a  necessity  must  very  seldom  arise, 
however,  and  the  adhesive  strips  are  almost  universally  used. 

The  question  then  arises,  shall  both  sides  of  the  chest  be  confined, 
or  only  one.  My  experience  leads  me  to  prefer  the  latter  decidedly, 
To  apply  the  dressing  proceed  as  follows  :  Cut  a  number  of  strips  of 
ordinary  plaster,  depending  upon  the  extent  of  the  injury  (whether 
one  or  more  ribs),  about  two  inches  in  width,  and  in  length  equal  to 
rather  more  than  one-half  the  circumference  of  the  chest.  Seizing  the 
moment  when  the  chest  is  partially  inflated,  apply  the  first  strip 
around  the  chest,  on  the  injured  side,  the  space  of  two  ribs  below  the 
seat  of  fracture.  "With  the  chest  in  the  same  state  of  inflation,  apply 
the  other  strips,  going  upward,  each  strip  overlapping  the  one  below 
one-third  of  its  width,  until  sufficient  have  been  applied  to  reach  a 
corresponding  distance  above  the  broken  rib.  If  two  or  more  ribs  are 
broken,  the  whole  chest  had  better  be  covered  in.  When  both  sides 
of  the  chest  are  to  be  included  in  the  dressing,  the  strips  must  be  cut 
of  lengths  equal  to  the  circumferance  of  ths  chest,  with  one-third 
added.  In  either  case  allow  the  strips  to  be  retained  for  thirty  days, 
unless  they  become  loosened,  soiled,  or  in  any  way  become  offensive, 
or  lose  their  efficacy.  In  the  event  of  a  compound  fracture,  the  wound 
must  be  left  uncovered,  by  cutting  out  the  centre  of  a  sufficient  num- 
ber of  strips,  to  permit  of  daily  inspection,  and  the  application  of  such 
special  articles  of  dressing  as  may  be  deemed  advisable. 

In  fractures  complicated  by  visceral  lesions,  other  indications  arise, 
many  of  which  cannot  be  provided  for  in  a  treatise  general  in  charac- 
ter. The  surgeon  must  determine  in  each  case  which  condition  takes 
precedence,  and  govern   himself   accordingly.     Thus  with  serious 
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laceration  of  the  heart  or  large  blood  vessels,  a  fatal  termination  is 
inevitable,  and  all  that  can  be  done  is  to  make  the  sufferer  as  com- 
fortable as  possible. 

2.  Fracture  of  the  Costal  Cartilages.— From  the  extreme 
elasticity  of  the  cartilages,  when  in  a  normal  condition,  and  from  the 
fact  that  when  partially  ossified  by  morbid  changes  the  ribs  and  ster- 
num undergo  corresponding  changes  in  composition,  the  cartilages 
alone  are  rarely  broken,  at  least  without  associate  injury  to  their  bony 
connections.  The  same  causes  operate  to  produce  this  accident  as  in 
the  case  of  fracture  of  the  ribs,  but  the  results  are  somewhat  different. 
Thus  the  line  of  fracture  is  smoothly  transverse,  and  there  is  usually 
considerable  displacement  of  the  outer  fragment.  The  costal  frag- 
ment is  usually  found  overriding  the  sternai,  and  projecting  to  such  a 
degree  that  the  deformity  is  at  once  noticed.  It  is  supposed  that  the 
degree  of  force  used  to  produce  a  fracture  of  these  structures,  is  so 
much  greater  than  is  necessary  to  break  a  rib,  that  much  injury  must 
be  communicated  to  the  viscera,  but  I  am  not  familiar  with  any 
reports  that  would  establish  the  fact.  Certainly  the  anterior  media- 
stinum does  not  contain  organs  or  parts  as  vital  as  is  found  elsewhere 
in  the  chest,  and  unless  the  fracture  were  made  with  a  perforating  or 
cutting  weapon,  I  can  conceive  of  no  graver  lesion  than  the  forma- 
tion of  a  deep  abscess. 

Repair  is  by  bony  union,  requiring  about  the  same  time  to  secure 
union  in  the  ribs,  but  the  parts  are  left  in  a  more  favorable  state  for 
future  fracture,  as  far  as  structure  is  concerned,  although  I  am  not 
aware  that  refracture  has  been  frequently  observed. 

Treatment  is  conducted  upon  the  same  principles  laid  down  for  frac- 
tured ribs,  excepting  that  the  displacement  can  rarely  be  completely 
reduced.  A  compress  may  be  needed  over  the  prominent  extremity, 
which  would  render  a  bandage  more  useful  than  the  adhesive  strips- 

3.  Fracture  of  the  Sternum. — Fracture  of  the  sternum,  with- 
out spinal  lesion  or  associated  fracture  of  the  ribs,  is  an  exceedingly 
rare  occurrence.  Perforating  fracture,  from  gun-shot  injuries,  are 
undoubtedly  frequent  in  military  practice.  In  connection  with  other 
fracture  or  visceral  lesions,  there  is  no  doubt  that  a  number  of  cases 
have  occurred,  as  evidences  of  such  lesions  are  not  uncommon  during 
post  mortem  examinations,  or  in  the  dissecting  room.  The  causes  are 
nearly  always  direct  violence,  although  there  are  cases  mentioned  as 
occurring  from  forcibly  bending  the  body  backward,  as  when  falling 
across  some  object,  as  a  fence,  from  a  height ;  or  bending  forward  to 
the  same  degree.  Fracture  of  the  sternum  has  occurred  in  child 
birth,  the  pains  being  somewhat  of  a  spasmodic  nature,  the  patient 
throwing  the  head  and  trunk  violently.  One  case  is  noted  in  which  a 
gymnast  sustained  such  a  fracture,  while  attempting  to  lift  a  heavy 
weight  with  the  teeth  whilst  bending  backward.  The  line  of  fracture 
is  generally  transvere,  not  exactly  so,  at  the  point  of  uniou  between 
the  manubrium  and  gladiolus,  a  fragment  being  detached  from  one 
or  the  other,  sufficient  in  extent  to  destroy  the  transverse  direction. 
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The  symptoms  are  pain,  mobility,  and  crepitus,  at  the  point  of  frac- 
ture, with  more  or  less  evidence  of  deeper  lesion  to  the  viscera,  either 
from  the  force  of  the  blow,  or  the  penetration  of  the  cavity  of  the 
chest.  The  lower  fragment,  when  there  is  any  displacement,  will  be 
found  riding  over  the  upper,  thus  preventing  respiration.  Unless 
the  swelling  is  extreme,  the  individual  is  very  fleshy,  or  there  is  no 
displacement,  the  symptoms  are  very  plain,  and  a  diagnosis  very  easy. 

Treatment  is  the  same  as  for  fracture  of  the  costal  cartilages,  and  in 
the  abscence  of  visceral  lesions  the  prognosis  is  good. 

VI.    DISLOCATIONS. 

There  has  always,  it  has  seemed  to  me,  but  much  unnecessary  con- 
fusion existing  in  the  literature  of  dislocations  of  the  bones  of  the 
thorax.  The  standard  text-books,  much  more  the  systematic  works, 
speak  of  dislocations  of  the  costo-vertebral  articulation  of  the  ribs 
from  the  cartilages,  and  of  the  cartilages  among  themselves.  The 
fact  is  that  the  only  joints,  having  relations  to  the  chest,  are  those 
between  the  ribs  and  spinal  column;  furthermore,  separation  of  the 
cartilages  from  the  ribs  would  bear  the  same  relation  to  a  dislocation 
that  separation  of  the  epiphyses  of  the  femur  would,  yet  the  latter  is 
always  included  in  the  list  of  fractures.  For  these  reasons,  as  well  as 
the  more  potent  one  that  fractures  of  the  cartilages  have  already  been 
considered,  I  shall  consider  the  costo-vertebral  dislocation  to  be  the 
only  accident  of  that  nature  to  which  the  thoracic  region  is  exposed. 

A  glance  at  the  anatomy  of  the  articulation  of  the  ribs  with  the 
vertebrae,  considering  the  depth  below  the  surface  of  the  body,  the 
practical  increase  in  this  depth  by  the  backward  curve  of  the  ribs  at 
that  point,  the  strength  of  the  ligaments,  the  protection  afforded  by 
the  projecting  processes  of  the  vertebrae,  and  the  dense  character  of 
the  fascia  in  the  region,  would  surely  convince  any  observer,  that  not 
only  would  it  be  extremely  difficult  to  produce  a  dislocation  of  the  joint, 
but  that  accompanying  fracture,  and  great  injury  to  near  parts  from 
the  extreme  violence  required,  was  almost  unavoidable,  tn  a  tabu- 
lated statement  of  nine  cases,  by  Mr.  Poland,  [loc.  vit.)  it  appears 
that  in  all  cases  in  which  an  opportunity  for  inspection  occurred, 
through  the  death  of  the  patient,  fractures  of  the  vertebrae,  or  some 
equally  severe  lesion  existed. 

Where  actual  inspection  cannot  be  made,  as  for  instance,  when  the 
patient  recovers,  it  is  impossible  for  any  to  be  certain  in  their  diagno- 
sis. The  symptoms  of  sprain,  or  other  spinal  lesion  are  so  pronounced , 
that  it  can  only  be  very  exceptionally  that  a  dislocation  of  a  rib  is  even 
suspected.  It  can  only  be  made  out  by  carefully  studying  all  the  con- 
ditions as  they  are  met  with,  and  by  a  system  of  exclusion  determining 
that  as  no  other  lesion  is  probable,  it  must  be  a  dislocation  of  the  ribs. 

The  treatment  will  be  sufficiently  indicated  by  what  has  gone  before. 
If  spinal  lesions  predominate,  they  must  receive  first  attention. 
Should  the  suspicion  of  dislocation  be  entertained,  nothing  can  be 
done  further  than  to  keep  the  parts  quiet  by  appropriate  bandaging  or 
strapping,  to  prevent  any  further  displacement. 
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XXIV.    INJURIES    OF    THE    ABDOMEN. 

Injuries  of  the  abdomen,  both  of  the  parieties  and  the  contents,  have 
within  the  past  ten  or  fifteen  years  occupied  the  attention  of  surgical 
practitioners  to  an  extent  unknown  to  an  earlier  period.  The  result 
of  this  study,  prompted  by  fatal  results  in  one  or  two  exceptionally 
notorious  cases,  has  confirmed  many  theories  of  long  standing  relat- 
ing to  the  gravity  of  abdominal  injuries,  rejected  some,  and  brought 
to  light  many  new  facts,  some  of  which  are  probably  but  dimly  recog- 
nized even  to-day.  To  properly  present  this  topic  as  its  importance 
•demands,  I  shall  take  up  the  following  arrangement : 

Contusions,  whether  complicated  by  deep  seated  lesions  or  not ; 
wounds,  both  penetrating  and  superficial ;  injuries  to  the  blood  ves- 
sels, both  external  and  internal ;  and  foreign  bodies  within  the  cavity, 
both  intra  and  extra-visceral. 

I.    CONTUSIONS. 

Contusions  of  the  abdomen,  at  all  times  recognized  by  the  accom- 
plished surgeon  as  capable  of  producing  grave  visceral  and  nervous 
lesions,  even  when  far  from  being  severe  in  appearance,  are  of  more 
particular  interest  as  it  is  borne  in  mind  the  number  and  importance 
of  associated  injuries  that  may  be  sustained  by  near  and  remote  parts. 
The  list  includes  suppuration  within  the  parieties ;  rupture  of  mus- 
cles ;  contusion  of  the  peritoneum  and  abdominal  organs ;  laceration 
or  rupture  of  the  same ;  or  speedy  death  from  shock,  or  disturbances 
in  the  cardiac  plexus.  Questions  of  legal  interest  are  also  associated 
with  these  accidents,  and  as  Mr.  Pollock  (Holmes  II.)  tells  us,  a 
case  must  always  be  looked  upon  with  a  vivid  recollection  of  the  most 
extreme  danger  that  may  attend  upon  an  apparently  insignificant 
blow. 

A  contusion  of  the  abdominal  parieties,  without  a  wound  in  the 
integument,  and  without  manifest  symptoms  of  deeper  injury,  may 
terminate  in  morbid  action  of  a  kind  partly  determined  by  the  region, 
partly  by  the  state  of  the  contents  of  the  cavity  (whether  filled  with 
food,  or  empty,)  and  partly  by  the  condition  of  the  walls  themselves, 
whether  thick  or  thin,  muscular  or  fatty,  flacid  or  tense.  In  the  right 
hypochondria  we  might  expect  lesions  of  the  liver  or  gall  bladder;  in 
the  left,  of  the  stomach  or  spleen  ;  a  blow  in  the  hypogastric  region^ 
might  develop  some  injury  to  the  colon  or  caecum,  or  kidneys ;  in  the 
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'umbilical  to  the  ileum.  The  walls  being  fatty,  we  would  expect  the- 
•effects  of  the  imury  to  be  confined  to  the  parieties;  if  muscular,  the 
rectus  or  oblique  muscles  might  be  ruptured.  The  walls  being  teuse, 
the  injury  would  oftener  be  limited  to  their  tissue,  as  when  lax  and 
xetracted  the  viscera  would  be  more  likely  to  receive  injury  from 
proximity  to  the  surface.  So  with  the  hollow  organs,  as  the  stomach 
and  intestines,  there  would  be  much  greater  danger  of  rupture  from 
contusion  when  they  were  distended,  as  during  the  process  of  diges- 
tion, than  when  empty  and  flacid.  Knowing,  as  all  accomplished  sur- 
geons do,  that  life  may  be  destroyed  at  once  by  serious  injury  to  the 
viscera,  without  the  least  evidence  of  grave  accident  externally,  every 
case  of  contusion  of  the  abdomen  of  sufficient  importance  to  be 
brought  to  the  attention  of  the  surgeon,  must  be  carefully  examined, 
and  its  full  importance  realized. 

Notwithstanding  the  fatal  or  dangerous  results  often  succeeding 
■apparently  uncomplicated  contusion  of  the  abdomen,  the  large  major- 
ity are  found  to  be  simple,  and  recovery  is  prompt.  The  most  that  is 
to  be  apprehended  is  the  formation  of  an  abscess  within  the  walls, 
which  if  extensive,  may  weaken  them  by  destroying  their  muscularity, 
and  thus  afford  opportunity  for  ventral  hernia. 

The  symptoms  are  in  two  groups,  the  primary  and  the  remote ;  the 
former  largely  subjective,  the  latter  objective.  At  the  time  of  the 
accident  there  will  be  more  or  less  pain,  at  times  of  the  most  agoniz- 
ing character,  with  arrest  of  breathing,  from  paralysis  of  the  diaph- 
ragm, if  the  blow  is  received  in  the  epigastrium.  The  pain  and 
•dyspnoea  soon  pass  away  however,  and  the  ordinary  symptoms  of  con- 
tusion elsewhere  then  come  on,  such  as  swelling  and  ecchymosis.  If 
a  vessel  of  any  size,  as  the  superior  epigastric,  is  torn,  as  may  occur  in 
•exceptional  instances,  there  will  be  profuse  extravasation  of  blood 
into  the  cellular  tissue,  usually  soon  ceasing  as  coagulation  occurs. 
The  effusion  will  either  be  absorbed  or  degenerate  into  an  abscess. 

The  viscera  may  be  contused,  without  rupture  or  serious  lesion,  by 
transmission  of  force  {contra  coup,)  or  from  receiving  the  force  of  the 
blow  from  lying  close  against  the  parieties.  The  primary  symptoms 
developed  will  be  pain,  distinctly  located  in  the  organ  injured,  later 
lay  swelling  and  a  feeling  of  weight,  with  disturbance  of  function, 
either  exageration  or  depression.  The  rule  is,  as  far  as  my  own 
experience  goes,  that  function  is  at  first  exagerated,  after  the  primary 
suspension  passes  away,  and  is  followed  by  suppression  or  decline  later. 
Jn  some  instances,  for  reasons  as  yet  not  understood,  in  rare  instances 
the  injured  part  will  atrophy,  and  either  become  completely  lost,  or 
•destroy  life  when  the  organ  is  single,  or  one  very  essential  to  the  con- 
tinuance of  life. 

A  question  of  much  interest  to  medical  jurists  now  arises,  and  one 
that  has  excited  an  animated  controversy  in  legal  circles,  can  life  be 
destroyed  by  a  blow  on  the  epigastrium,  particularly,  without  visible 
lesion  of  the  viscera.    Works  on  medical  jurisprudence  debate  this 
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question  at  great  length,  citing  many  judicial  opinions  in  support  of 
the  affirmative  declaration.  Sir  Astley  Cooper,  Mr  Poland,  and 
many  other  eminent  authorities  held  to  the  same  opinion,  and  refer  to 
cases  in  support,  yet  in  every  instance,  except  one,  when  a  postmor- 
tem examination  was  had,  there  were  lesions  found  sufficient  to 
account  for  death  other  than  a  mere  concussion  of  the  cardiac  plexus. 
Mr.  Pollock  (I.  c.)  asserts  the  possibility  of  such  an  occurrence,  but 
thinks  that  thev  are  too  infrequent  to  warrant  the  conviction  of  one 
accused  of  manslaughter  unless  fortified  by  incontestable  evidence 
furnished  by  a  competant  autopsy. 

The  treatment  of  simple  contusions,  is  conducted  on  plain  indica- 
tions, Arnica,  with  rest  for  a  time,  being  sufficient  in  the  majority  of 
cases.  If  symptoms  of  inflammation  of  the  peritoneum,  or  viscera, 
come  on  later,  the  treatment  will  not  vary  from  that  pursued  in  the 
same  conditions  not  traumatic  in  character.  Arnica  will,  however, 
very  often  avert  such  later  manifestations,  if  given  early.  The  occur- 
rence of  free  hemorrhage  from  a  ruptured  artery,  calls  for  other  con- 
siderations. If  coagulation  soon  occurs,  the  case  had  better  be  left 
to  nature,  freeing  the  effusion  by  an  incision  if  it  becomes  degene- 
rated. Should  it  continue,  however,  to  an  extent  sufficient  to  endan- 
ger life,  means  must  be  taken  to  arrest  it,  if  possible,  by  exposure  of 
the  vessel  and  ligating  it  securely.  The  steps  to  be  taken  will  be 
given  in  a  later  paragraph. 

Abscess  within  the  tunics  of  the  parieties  must  be  opened  early,  as 
soon  as  the  presence  of  pus  is  certain,  for  the  purpose  of  lessening  the 
extent  of  the  destruction  of  tissue,  and  thus  avert  danger  of  hernia 
later. 

Contusions,  as  said  earlier,  may  not  be  limited  to  the  integument  or 
even  to  superficial  structures  or  organs.  Hence  we  must  consider  in 
what  manner  deeper  parts  become  implicated,  the  symptoms  and 
prognosis  of  such  complications,  and  the  means  to  be  employed  for 
their  relief. 

(a.)  Rupture  of  the  Abdominal  muscles,  is  a  not  uncommon  result  of 
severe  contusion.  The  conditions  favoring  it  are  either  something 
unusual  in  the  force  or  character  of  the  blow,  or  some  predisposing 
condition  of  the  muscle.  The  mere  force  of  the  blow  causing  muscu- 
lar rupture,  would  also  produce  great  injury  to  both  superincumbent 
and  deeper  structures.  In  such  cases,  whilst  the  muscular  lesion 
would  not  be  lost  sight  of,  yet  the  visceral  injury  would  demand 
greater  attention.  It  is  the  kind  of  blow,  and  the  state  of  the  muscle 
as  to  contraction  or  extension  that  would  prove  the  most  essential 
factors.  Thus  a  comparatively  light  blow  received  from  a  dull  instru- 
ment, as  a  cavalry  sabre,  upon  a  muscle  in  a  state  of  tension,  would 
produce  rupture  very  readily,  while  a  blow  of  far  greater  violence  if 
made  when  the  muscle  is  relaxed,  would  not  lacerate  it  without 
inflicting  equal  or  greater  injury  upon  the  other  tissues.  The  predis- 
posing causes  therefore,  lie  more  in  the  state  of  the  muscle  than  the 
character  of  the  blow  or  the  weapon  inflicting  it. 
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The  symptoms  depend  upon  the  degree  of  violence  used,  the  injury 
done  to  the  tissues,  and  the  extent  of  the  rupture  of  the  muscle, 
whether  confined  to  a  few  fibres,  or  extending  entirely  through  its 
substance.  They  have  already  been  fully  given  in  a  previous  chapter 
{Inj.  to  Muscles),  and  need  but  brief  mention  at  this  time.  When  the 
division  is  partial,  there  will  be  a  swelling  at  the  point  of  injury,  from 
the  rolling  up  of  the  torn  fibres,  and  the  swelling  from  the  contusion. 
There  will  be  pain  upon  any  attempt  to  use  the  muscle,  or  when  the 
body  is  in  such  a  position  that  the  fibres  are  put  upon  the  stretch- 
When  the  division  is  complete,  if  seen  early,  the  edges  can  be  felt 
more  or  less  widely  retracted,  with  a  noticable  gap  between  them,  and 
a  feeling  of  utter  powerlessness  to  cause  contraction.  Later  the  gap 
will  be  filled  up,  by  the  effusions,  and  the  appearance  will  be  more  of 
a  welt  or  boggy  swelling  than  a  depression.  Deep  pressure  will  detect 
the  fluid  character  of  the  swelling,  and  the  utter  loss  of  power  in  the 
muscle  will  assist  to  complete  a  diagnosis. 

The  treatment  is  to  be  conducted  upon  the  same  principles  already 
laid  down  for  ruptured  muscles.  The  body  must  be  inclined  in  a 
direction  that  will  relax  the  muscle  injured,  and  suitable  bandages  or 
splints  applied  to  preserve  it.  If  the  torn  edges  are  not  too  ragged, 
they  must  be  drawn  together  by  subcutaneous  sutures,  but  it  is  very 
doubtful  if  they  will  hold  in  the  crushed  state  of  the  tissues.  The 
conditions  are  somewhat  different  than  when  a  muscle  is  torn  by  sud- 
den extension,  conditions  very  unfavorable  to  subsequent  union. 
Failure  to  secure  union,  permanent  loss  of  the  muscle,  and  ventral 
hernia  as  a  result,  are  among  the  consequences  of  these  lesions  oftener 
observed. 

(6.)  Rupture  of  the  Peritoneum  is  an  exceedingly  rare  accident  con- 
sidered as  occurring  apart  from  injury  to  the  viscera  or  abdominal 
parieties.  That  it  has  occurred  there  can  be  no  question,  both  from  the 
evidence  of  autopsies,  and  the  unmistakable  character  of  the  symptoms 
in  the  few  instances  of  recovery.  To  a  certain  extent  the  symptoms 
and  results  are  the  same,  whether  the  lesion  be  of  the  parietal  or  vis- 
ceral layer,  differing  only  in  degree.  The  structure  of  the  membrane 
is  such  thas  it  is  very  difficult  to  conceive  what  the  kind  of  injury 
would  be  that  would  cause  rupture  alone ;  in  the  few  cases  in  which  it 
has  been  observed  there  was  no  history  of  similarity  of  violence  ;  in 
one  case  a  blow  on  the  abdomen  tore  loose  an  old  parietal  adhesion, 
and  lacerated  the  peritoneum  at  that  point.  In  another  a  kick  was 
received  on  an  old  hernia,  rupturing  the  intestine  in  the  sac,  but 
lacerating  the  peritoneum  at  a  distance  from  the  intestinal  lesion. 
Other  cases  have  been  observed  in  cases  of  acute  intersusception,  in 
which  the  intestine  has  become  suddenly  inflated.  It  will  be  impossi- 
ble, therefore,  to  designate  the  cause  for  this  accident,  beyond  the 
reception  of  injury,  that  for  some  reason  not  known,  expends  its  force 
on  this  membrane. 

The  symptoms  vary  somewhat  with  the  extent  and  location  of  the 
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lesiou,  chiefly  in  degrees  of  haemorrhage  and  pain.  Thus  the  detach- 
ment of  an  old  parietal  adhesion,  will  not  furnish  haemorrhage  of  a 
character,  or  in  amount,  to  cause  as  much  concern  as  when  the  mem- 
brane associated  with  the  mesentery,  or  a  gravid  uterus  is  torn.  In 
the  latter  case  the  haemorrhage  will  be  abundant,  perhaps  sufficient  to 
destroy  life,  or  at  least  very  greatly  jeopardize  it;  in  the  former  it 
would  be  insignificant,  as  a  rule,  and  might  never  be  even  suspected. 
While  circumstances  may  render  a  small  rent  equally  dangerous  with 
a  large  one,  it  is  obvious  that  the  latter  must  furnish  the  most  severe 
and  pronounced  symptoms.  Mr.  Pollock  (Holmes  II,  634),  gives  a 
detailed  account  of  a  typical  case,  one,  it  is  true,  in  which  no  actual 
inspection  was  made  of  the  peritoneum,  but  the  experience  of  the  dis- 
tinguished observer,  and  the  marked  character  of  the  symptoms, 
hardly  permit  of  a  doubt  as  to  the  nature  of  the  accident.  The  case 
occurred  in  the  practice  of  Sir  R.  Martin,  who  states  it  as  follows : 
"■  Two  men  were  run  away  with  in  a  gig,  and  one  of  them  healthy  and 
about  twenty  years  of  age,  was  thrown  out  with  great  violence,  and 
fell  from  a  height  of  many  feet  on  a  quarter  staff,  which  he  had 
retained  in  his  grasp,  one  end  of  the  staff  becoming  fixed  in  the 
ground,  while  the  other  received  the  falling  man  upon  his  epigastric 
region.  It  was  represented  that  the  man  was  at  once  rendered  insen- 
sible, and  remained  so  for  about  an  hour ;  soon  after  which  he  was 
seen  in  bed  by  Sir  R.  Martin.  The  countenance  and  general  appear- 
ance had  all  the  characters  of  the  most  fatal  collapse  of  remittent 
fever,  with  the  addition  of  urgent  terror.  There  was  the  concentrated 
epigastric  anguish,  and  the  body  was  fixed  and  immovable  ;  the  abdo- 
men being  enormously  tumid,  and  as  hard  as  a  barrel,  the  epigastric 
region  intolerant  of  the  weight  even  of  the  sheet.  The  pulse  was  not 
to  be  counted,  and  the  skin  was  cold  and  damp.  I  considered  the 
symptoms  referable  to  both  epigastric  shock  and  hasmorrhage.  The 
man  was  ordered  diffusible  stimuli,  with  small  doses  of  Calomel  and 
Opium,  which  were  continued  until  the  system  was  brought  gently 
under  Mercurial  influence.  The  case  recovered  steadily  and  without 
accident.  Sir  R.  Martin's  remarks  at  the  conclusion  of  the  case  are 
worthy  of  notice  :  '  We  can  but  conjecture'  he  says, '  at  the  nature  and 
extent  of  the  injury  in  this  case.  My  own  view  at  the  time  was,  that 
rupture  of  the  peritoneum,  with  haemorrhage  bad  occurred  ;  certainly 
I  have  seen  men  killed  by  blows  on  the  abdomen  of  less  violence  than 
took  place  here.  The  anguish  of  both  mind  and  body  was  greater 
than  I  remember  ever  to  have  seen,  either  in  the  collapse  of  remittent 
fever,  or  from  wounds  or  accidents.'"  It  will  be  at  once  observed, 
from  the  symptoms  so  graphically  given  above,  that  it  is  a  matter  of 
extreme  difficulty  to  differentiate  between  laceration  of  the  viscera 
with  peritoneal  laceration,  and  the  latter  uncomplicated  by  the  former. 
It  is  the  utter  abscence  of  symptoms  of  visceral  complication  that 
must  settle  the  point,  and  it  is  manifest  that  such  clear  cut  cases  can 
rarely  occur  in  actual  practice.    Mr.  Pollock  in  summing  up  says : 
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"It  is  the  extent  of  extravasation,  rather  than  the  extent  of  lacera- 
tion, which  settles  the  rapidity  of  the  case ;  it  is  that  alone,  we  may 
almost  say,  if  the  viscera  be  not  ruptured,  which  calls  for  our  utmost 
care,  and  aggravates  our  anxiety.  Short  of  haemorrhage,  and  short  of 
ruptured  intestine,  a  laceration  of  the  peritoneum  need  not  alone  be 
fatal,  probably  mil  not  be  fatal." 

The  treatment  should  be  as  for  ordinary  peritonitis,  without  reference 
to  any  condition  of  haemorrhage,  unless  the  latter  is  so  severe  as  to 
claim  particular  attention.  Arnica  will  probably  do  more  to  subdue 
inflammatory  symptoms,  followed,  perhaps,  by  Aeon,  or  Bell,  than  any 
other  single  remedy.  Moist  heat  applied  to  the  tumid  abdomen  will 
aid  somewhat  in  hastening  resolution,  but  should  not  be  persevered 
in  if  provocative  of  pain  or  increased  discomfort. 

(c.)  Bupture  of  the  Diaphragm,  a  very  infrequent  accident,  is  one 
rarely  accomplished  without  much  injury  to  other  parts  associated 
with  it,  if  not  a  visceral  lesion,  of  some  kind,  a  severe  contusion  of  the 
abdomen  or  lower  part  of  the  thorax.  For  some  reason,  for  which  no 
satisfactory  reason  can  as  yet  be  found,  the  rent  will  oftener  occur  on 
the  left  side.  The  passage  of  a  cart  wheel  across  the  chest,  a  violent 
effort  to  preserve  the  balance  when  a  false  step  is  made,  or  a  sharp 
blow  in  either  hypochondria  or  the  epigastrium,  have  produced  the 
lesion.  The  effects  are  to  destroy  life,  either  immediately  or  remotely 
from  consective  difficulties,  although  it  has  been  preserved  for  as  long 
as  eleven  months.  In  the  very  few  cases  in  which  recovery  was  noted, 
the  diagnosis  was  made  solely  from  the  symptoms,  the  observer 
admitting  the  possibility  of  error,  but  the  strong  probability  that  the 
true  condition  was  recognized.  The  only  value  of  a  diagnosis  is  for 
purposes  of  prognosis,  as  the  accident  is  in  every  sense  utterly 
irremediable,  and  death,  sooner  or  later,  directly  due  thereto,  may  be 
assorted  with  positive  assurance. 

Death  occurring  immediately,  or  within  a  few  hours  or  days,  in  the 
absence  of  visceral  lesion,  will  very  frequently  be  due  to  haemorrhage, 
which  must  at  all  times  be  quite  free.  In  some  cases  the  shock  to  the 
cardiac  plexus  will  be  the  direct  cause,  but  in  most  instances  the 
causes  of  death  are  prominently  revealed  at  post  mortem. 

Death  being  delayed,  there  will  usually  be  found  a  protrusion  of  the 
stomach,  spleen,  omentum,  or  even  portions  of  the  mesentery  through 
the  rent  into  the  thoracic  cavity,  constituting  what  is  known  as 
phrenic  or  diaphragmatic  hernia.  In  the  large  majority  of  cases  this 
result  may  be  confidently  expected,  unless  the  rent  is  so  small  that 
none  of  the  viscera  can  find  an  entrance.  As  a  study  of  a  phase  of 
traumatism  this  topic  is  at  all  times  one  of  interest,  but  the  surgeon 
can  offer  absolutely  nothing,  in  the  way  of  mechanical  or  medicinal 
therapeutics,  which  holds  out  the  least  promise  of  success,  in  reduc- 
ing the  dislocated  organs.  Apart  from  the  increased  difficulty  in 
respiration,  and  some  slight  disturbance  of  function  of  the  part  dis- 
placed ,  there  will  be  little  to  attract  the  attention  of  the  surgeon  to 
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the  true  state  of  the  case  in  the  beginning,  particularly  if  the  organ 
is  a  solid  one,  as  the  spleen.  Later,  however,  strangulation  occurs, 
and  the  case  terminates  fatally. 

The  symptoms  are  not  at  all  constant  as  a  whole ;  there  are  very 
few  that  could  properly  be  considered  pathognomonic.  There  is 
usually  a  sensation  of  a  snap  or  giving  way  in  the  region  of  the  diaph- 
ragm, with  instant  pain,  usually  very  severe  and  sharp.  Eespiration 
at  once  becomes  painful,  possibly  dyspnoea  to  some  extent.  If  vessels 
of  magnitude  are  ruptured,  there  will  be  the  ordinary  symptoms  of 
haemorrhage,  with  increasing  embarrassment  in  breathing.  It  is  very 
rarely  the  case  that  hernia  of  the  diaphragm  occurs  primarily.  Ordi- 
narily, within  a  day  or  two,  there  will  be  complained  of  a  sudden 
"  feeling  of  slipping,"  with  momentary  pain,  nausea  or  faintness,  and 
increased  difficulty  of  breathing.  The  pulse  will  be  disturbed,  and  the 
feeling  of  weight  in  the  chest  will  prompt  a  physical  examination.  If 
the  organ  is  a  hollow  one,  as  the  stomach,  it  is  possible  that  the  area 
of  resonance  will  not  be  decreased;  if  solid,  on  the  other  hand,  we  will 
find  dullness  on  percussion  extending  to  some  distance  beyond  the 
margin  of  the  displaced  organ.  In  either  case,  the  vesicular  murmur 
will  not  be  heard  in  the  lower  part  of  the  chest,  on  the  affected  side, 
and  the  heart  will  be  pushed  up  and  to  the  right  side,  the  rent  usually 
taking  place  on  the  left.  There  will  also,  according  to  the  observa- 
tions of  most  authors,  be  a  notable  enlargement  of  the  portion  of  chest 
covering  the  viscera,  and  examination  will  show  a  loss  of  prominence 
in  the  region  which  it  normally  occupies.  Vomiting  is  likely  to  be 
severe  and  persistent. 

Death  may  be  due  to  either  shock,  haemorrhage,  pleuritis,  or  strang- 
ulation of  the  escaped  viscera. 

(d.)  Rupture  of  the  Liver,  more  frequently  occurring  than  either  of 
the  preceding,  is  also  far  less  fatal,  as  ordinarily  occurring,  there 
being  many  cases  of  undoubted  rupture  from  which  recovery  has  been 
perfect.  The  prognosis  may  be  said  to  depend  entirely  upon  the 
extent  of  the  lesion,  the  injury  being  confined  to  the  substance  of  the 
gland,  not  implicating  the  peritoneum,  gall  bladder,  or  the  common 
duct.  In  many  cases  recorded, examination  after  death  revealed  cica- 
trices, of  a  size  to  indicate  extensive  lesion,  which  were  evidently  of 
long  standing,  death  being  due  to  other  causes. 

The  causes  are  usually  contusion,  or  some  crushing  accident,  such 
as  the  passage  of  a  cart  wheel  across  the  abdomen,  being  grazed  by  a 
cannon  shot,  or,  as  has  occurred  in  at  least  one  instance,  an  explosion 
of  gas. 

The  symptoms  are  not  at  all  times  of  a  character  to  call  attention 
directly  to  the  liver,  inasmuch  as  the  force  producing  the  lesion  is 
of  ten  wide  spread,  involving  the  large  portion  of  the  abdomen  and 
thorax.  The  size  of  the  laceration,  and  the  fact  of  peritoneal  rupture 
or  not  will  very  materially  modify  the  symptoms.  In  nearly  all  cases, 
there  will  be  quite  severe  shock  ;  pain  in  hepatic  region,  more  or  less 


INJURIES    OF   THE    ABDOMEN.  455 

acute,  and  if  the  peritoneum  is  implicated,  we  may  expect  to  have 
very  intense  pain,  localized  in  the  region  of  the  laceration,  but  extend- 
ing to  a  greater  or  less  extent  throughout  the  abdomen.  There  will 
also  he  more  or  less  tympanitis,  and  often  mental  disturbance,  but 
whether  the  latter  is  due  to  shock  or  to  other  causes,  we  have,  at  pres- 
ent, no  means  for  forming  an  opinion.  If  the  rent  is  of  some  size 
there  will  be  violent  haemorrhage,  and  it  may  be  safely  aserted,  that 
without  extensive  peritoneal  lesion,  or  serious  injury  to  other  parts, 
the  prognosis  depends  entirely  upon  the  extent  of  the  laceration  in 
the  liver,  haemorrhage  being  the  chief  danger.  The  symptoms  of 
haemorrhage  are  as  usual,  but  owing  to  the  profound  shock  nearly 
always  existing,  it  may  not  be  easy  to  differentiate  one  from  the  other. 

The  prognosis  is  good,  as  said  above,  just  in  proportion  as  the  rent  is 
small,  the  peritoneum  uninjured,  and  other  parts  and  tissues  are  not 
extensively  implicated.  The  great  danger  being  haemorrhage,  the 
prognosis  must  in  all  cases  be  very  guarded  until  the  laceration  has 
entirely  healed,  as  many  cases  are  on  record,  in  which  everything  did 
well  until  an  unlucky  movement  of  the  patient  tore  asunder  the  new 
and  weak  adhesions,  fatal  haemorrhage  at  once  occurring. 

Treatment  is  negative  and  expectant,  in  this  case  the  terms  being 
synonymous.  We  can  offer  nothing  that  promises  the  least  success  in 
arresting  the  bleeding,  except  perfect  quietness,  and  cold  applications. 
The  question  rests  entirely  upon  the  limit  of  the  extravasation.  If 
the  blood  is  poured  out  into  the  peritoneal  cavity  in  any  amount,  or 
•even  between  tne  parietal  peritoneum  and  the  abdominal  walls,  it 
may  be  said  to  at  once  forbid  any  hope  of  the  recovery  of  the  patient. 
When  it  is  poured  out  into  a  sac  formed  by  peritoneal  adhesions  to 
the  liver,  as  soon  as  the  sac  is  rilled,  bleeding  will  probably  cease. 
Hence  the  prime  indication  being  the  arrest  of  haemorrhage,  it  can  be 
at  once  conceived,  that  the  surgeon  can  do  little  to  influence  the 
result.  If  signs  of  haemorrhage  abate,  reaction  comes  on,  and  the 
patient  survives  several  hours,  the  presumption  is  either  that  the 
lesion  was  very  small,  or  that  the  blood  has  ceased  to  ilow  if  a  rent  of 
magnitude  was  made.  Tne  indication  of  the  first  importance  now  is, 
to  prevent  the  patient,  even  to  the  slightest  degree,  making  the  least, 
attempt  to  move  himself,  even  the  most  trivial  movement  being 
fraught  with  imminent  danger.  An  unguarded  movement  may  tear 
asunder  a  partly  healed  laceration,  or  disturb  a  coagulum,and  sudden 
profuse  haemorrhage  be  established,  which  in  a  short  time  produces 
■death.  The  patient  must  be  constantly  reminded  of  the  danger,  and 
must  submit  to  have  all  his  wants  supplied  by  nurses,  even  to  feeding, 
and  slight  changes  of  posmie.  The  surgeon  will  do  well  to  guard 
against  a  future  loss  of  reputation  by  impressing  these  facts  firmly  on 
the  attention  of  the  patient  and  his  friends,  from  the  very  beginning. 

Rupture  of  the  Gall  Bladder,  or  of  the  common  bile  duct,  may  occur 
without  laceration  of  the  liver,  or  in  connection  therewith.  In  either 
<3ase,  it  is  doubtful  if  the  accident  can  be  distinguished  from  a  lacera- 
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tion  of  the  liver,  and  in  view  of  the  fa "t  that  it  is  certainly  fatalr 
perhaps  not  so  speedy  as  in  some  other  forms  of  visceral  lesion,  it  is 
not  necessary  to  make  an  accurate  diagnosis.  The  immediate  cause 
of  death  is  severe  peritonitis,  from  extravasation  of  bile  into  the 
peritoneal  sac. 

(e.)  Rupture  of  the  Stomach,  as  compared  to  rupture  of  the  solid 
organs,  or  even  of  the  small  intestines,  may  be  considered  a  some- 
what rare  accident.  While  it  has  been  considered  that  small  rents 
may  occur,  in  an  empty  stomach,  and  life  not  destroyed,  there  are  no 
cases  on  record  to  substantiate  the  assertion ;  every  case  of  undoubted 
laceration,  whether  large  or  small,  made  in  a  full  or  empty  stomach 
has  hitherto  proved  fatal,  and  speedily  so.  The  causes  are  as  usual 
in  visceral  laceration. 

The  symptoms  are,  profound  shock,  agonizing  pain,  vomiting  of 
blood,  and  every  symptom  of  approaching  death.  There  is  an  expres- 
sion of  terror  on  the  face,  the  extremities  are  cold,  the  pulse  falls,, 
and  death  very  rapidly  ensues.  The  causes  of  death  are  many,  and 
not  at  all  times  distinguishable  prior  to  post  mortem  examination. 
In  many  cases  it  is  undoubtedly  due  to  the  escape  of  the  contents  of 
the  stomach  into  the  peritoneal  cavity,  particularly  as  the  accident 
usually  occurs  when  the  stomach  is  full,  probably  from  the  difficulty 
with  which  a  rent  could  be  produced  in  the  empty  flacid  organ. 
Nothing  need  be  said  of  the  treatment,  as  there  is  absolutely  nothing 
to  be  done,  the  case  being  surely  fatal.  It  may  be  enquired  why  per- 
forations of  the  stomach,  whether  by  ulceration  or  from  gun-shot 
wounds,  may  occur  without  necessary  fatal  results,  and  yet  an  oppo- 
site state  of  fact  exist  in  laceration  from  contusion.  The  question 
will  be  more  fully  discussed  elsewhere,  and  it  will  be  sufficient  to  call 
attention  to  the  fact,  at  this  place,  that  in  one  case  the  perforation  is 
due  to  slowly- acting  chronic  conditions,  which  afford  ample  time  for 
adhesions  to  near  parts,  thus  preventing  as  serious  an  injury  to  the 
peritoneum  ;  and  in  the  other  case,  the  external  wound  affords  a 
ready  exit  lor  material  that  would  otherwise  find  its  way  into  the 
peritoneal  sac. 

(/".)  Rupture  of  the  Spleen,  produced  by  causes  similar  to  those 
operating  in  other  visceral  lesions,  produces  symptoms,  both  immedi- 
ate and  remote,  so  similar  to  laceration  of  the  liver,  that  apart  from  a 
study  of  the  particular  accident,  it  is  often  impossible  to  decide  which 
organ  has  been  injured.  Thus  in  contusions  which  implicate  a  large 
part  of  the  surface  of  the  abdomen,  as  the  passage  of  a  cart-wheel,  or 
a  gaseous  explosion ,  the  symptoms  are  very  confusing,  and  hardly 
capable  of  differentiation.  Blows  received  in  the  immediate  neigh- 
borhood of  the  spleen,  however,  afford  a  ready  clew,  and  the  accident 
is  easily  recognized.  The  immediate  cause  of  death  is  haemorrhage^ 
or  extravasation  of  blood  into  the  peritoneum.  The  symptoms, 
pathology,  and  indications  for  treatment  being  precisely  as  in  the- 
case  of  ruptured  liver,  there  is  no  necessity  for  simply  repeating  what 
has  been  already  said. 


INJURIES    OF   THE    ABDOMEN.  457 

(y.)  Rupture  of  the  Kidneys,  whilst  not  so  fatal  an  injury  as  some 
forms  of  visceral  rupture,  is  an  exceedingly  grave  accident,  and  one 
furnishing  a  very  high  ratio  of  mortality.  The  causes  are  usually 
direct  injury,  although  strains  or  sudden  and  extreme  flexion  of  the 
lumhar  spine  have  more  than  once  produced  laceration  of  the  organ,. 

The  symptoms  and  prognosis  are  entirely  dependent  upon  the 
extent  of  the  lesion,  to  some  degree  they  may  be  modified  by  the 
portion  of  the  kidney  involved,  whether  the  posterior  or  anterior. 
When  death  results  immediately,  it  is  usually  due  to  haemorrhage  ; 
when  remotely,  to  abscess  or  peritonitis  from  urinary  extravasation. 
There  are  as  initial  symptoms,  vomiting,  extreme  shock  and  collapse,, 
local  pains,  bloody  urine,  pain  in  the  course  of  the  ureters,  in  the 
testicle,  and  in  the  head  of  the  penis,  with  a  retraction  of  the  testicle 
on  the  affected  side.  There  will  be  more  or  less  ecchymosis  over  the 
seat  of  injury,  sometimes  extending  up  over  the  region  of  the  liver. 
The  lesion  being  extensive,  death  will  rapidly  ensue,  as  a  rule,  in  the 
manner  noted  under  other  grave  lacerations  of  the  abdominal  viscera, 
although  there  are  cases  in  which  life  has  been  prolonged  for  a  year, 
or,  perhaps,  even  longer,  death  being  due,  in  such  cases,  directly  to 
the  injury  of  the  kidney. 

In  cases  in  which  death  is  delayed,  the  remote  symptoms  are- 
various,  and  many  of  them  indicate  conditions  not  included  in  the 
catalogue  of  surgical  affections.  Marasmic  affections  occasionally 
occur,  but  the  majority  suffer  from  abscess  of  the  kidney,  pelvic  cel- 
lulitis, with  diffused  suppuration,  or  pyaemia,  septic  in  character. 
In  some  rare  instances,  renal  fistulas  will  form,  affording  an  external' 
exit  for  the  pus,  and  life  may  be  prolonged,  or  even  preserved  by  this- 
fortuitous  occurrence. 

The  prognosis,  I  think,  will  depend  largely  upon  the  urgency  of  the 
symptoms.  Thus  when  the  haemorrhage  is  excessive,  indicating 
extreme  laceration,  notwithstanding  a  case  now  and  then,  at  long 
intervals,  recovers,  the  prognosis  is  always  bad  ;  death  is  the  rule, 
almost  inevitable.  The  acute  stage  having  passed,  however,  recent 
experiments  in  operative  surgery  seem  to  warrant  the  belief  that  life 
may  be  preserved  in  nearly  every  instance. 

The  treatment  in  the  acute  stages,  as  is  common  in  visceral  lesions,, 
is  very  largely  expectant.  Rest,  and  the  placing  the  parts  in  a 
position  to  favor  coagulation  being  the  only  indications.  If  the  case 
passes  into  a  chronic  state,  with  the  formation  of  abscess,  the  indica- 
tions are  to  evacuate  the  cyst  by  lumbar  incision,  or  drain  with  an 
aspirator,  with  the  hope  that  th3  walls  may  be  brought  into  contact, 
and  the  sac,  which  the  kidney  has  now  become,  may  thus  be 
obliterated.  Failing  in  this,  extirpation  of  the  organ  is  to  be  per- 
formed. Although  the  operation  is  too  recent,  and  has  been  per- 
formed too  seldom  to  warrant  a  decided,  opinion  as  to  its  results,  yet 
the  few  instances  in  which  it  has  been  performed  have  proved  so  suc- 
cessful, and  without  the  attempt  it  is  certain  that  the  case  will 
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terminate  fatally,  it  would  be  utterly  unjustifiable  if  it  were  omitted. 
It  has  not  been  my  fortune  to  perform  this  operation,  or  see  it 
performed,  nor  has  it  occurred  to  me  to  have  a  case,  for  some  years, 
at  least,  requiring  it.  My  friend,  Dr.  McClelland,  of  Pittsburgh, 
Pa.,  has  been  more  fortunate,  however,  and  recently  (Aug.  19, 1880,)  he 
removed  the  left  kidney  in  a  young  woman  who  had  suffered  from 
chronic  abscess  of  the  same  from  childhood.  The  extreme  exhaustion 
subsequent  to  the  operation  was  removed  under  Ars.,  6,  in  hourly 
doses,  and  recovery  was  complete,  as  far  as  the  record  goes,  i.  e.,  to 
the  twentieth  day.  This  achievement  {Halm.  Month,  xv.  1880,  p.  665,) 
is  a  noteworthy  one  in  the  history  of  Homoeopathy,  and  Dr.  McClel- 
land has  gained  universal  reputation  from  his  brilliant  success.* 

Rupture  of  the  Ureter  is  a  very  rare  occurrence,  and  cannot  be 
determined,  except  negatively.  The  occurrence  of  symptoms  indi- 
cating urinary  infiltration,  without  any  discoverable  lesion  of  the 
kidney  or  bladder,  would  direct  attention  to  the  possibility  of  such  an 
accident.  The  condition  is  even  more  hopeless  than  kidney  rupture, 
both  from  its  concealed  character  and  the  quantity  of  urine  continu- 
ally poured  out  from  the  probably  uninjured  kidney. 

(h.)  Rupture  of  the  Intestines  is  by  far  the  most  frequent  accident,  in 
the  nature  of  laceration  of  the  abdominal  viscera  from  contusions, 
that  the  surgeon  is  called  upon  to  treat.  The  most  frequent  cause, 
both  in  civil  and  military  practice,  seems  to  be  kicks  in  the  abdomen 
by  horses,  although  they  have  been  observed  from  all  kinds  of  con- 
tusions and  crushing  injuries.  The  rupture  may  occur  at  any  part  of 
the  intestinal  tract,  from  the  stomach  to  the  rectum,  and  be  of  any 
magnitude,  from  a  pin-like  perforation  to  a  long,  longitudinal  rent,  or 
complete  transverse  separation  of  the  part.  The  usual  location,  how- 
ever, is  in  the  jejunum,  partly  from  its  thinness,  and  partly  from  its 
more  fixed  position.  The  direction  of  the  rupture  is  more  frequently 
observed,  I  think,  as  longitudinal  in  least  muscular  parts,  and  trans- 
Terse  when  muscularity  is  greater.     • 

With  the  intestines  empty,  it  can  only  be  possible  to  cause  a  lacera- 
tion by  the  exertion  of  extreme  force,  a  force  that  would  inflict 
.great  injury  on  other  parts,  perhaps  sufficient  to  cause  death  without 
reference  to  the  intestinal  lesion.  There  is  a  possibility,  from  con- 
ditions to  be  referred  to  shortly,  that  some  mild  cases  escape 
detection  from  the  little  disturbance  they  cause ;  but  the  observation 
■of  the  profession  has  been,  that  in  uncomplicated  intestinal  rupture, 
from  contusion  of  the  abdomen,  the  intestines  are  either  filled  with 
the  injecta,  or  distended  by  gas.  It  is  manifest,  however,  that  the 
parts  are  exposed  to  greater  injury  under  the  latter  circumstances 
than  when  they  are  empty  and  flaccid. 

The  consequences  of  such  an  injury  are  of  the  gravest  character,  so 
much  so  that  it  may  be  stated  that  there  is  no  opportunity  for  recovery 
if  the  laceration  is  actually  produced.    There  may  be  severe  contu- 

*5ince  this  was  written  the  operation  has  been  made  by  Dr.  J.  E.  James,  of 
Philadelphia,  and  others. 
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sion,  with  bruising  of  the  intestines,  in  which  many  of  the  symptoms 
of  laceration  occur,  without  any  such  condition  existing,  and  the 
observer  be  misled  in  estimating  the  status  prcesens.  Where  there  has 
been  no  mistake  of  this  kind,  where  the  evidence  of  laceration  is  con- 
clusive and  positive,  I  am  not  aware  of  a  single  report  of  recovery. 

The  symptoms  vary  in  degree,  somewhat,  with  the  extent  of  the 
lesion,  and  the  complications  that  may  exist.  Although  it  is  not  as 
unfailing  and  uniform  as  has  been  represented,  yet  the  sudden  infla- 
tion of  the  abdomen,  and  the  establishment  of  meteorismus  may  be 
considered,  when  it  occurs,  a  certain  sign  of  intestinal  laceration. 
This  is  due  to  the  entrance  of  intestinal  flatus  into  the  peritoneal  sac, 
from  the  rent  in  the  gut.  This  sudden  distension  may  also  produce 
rupture  of  the  peritoneum  itself,  and  thus  hasten  the  establishment  of 
somewhat  later  group  of  symptoms.  The  abscence  of  this  metoris- 
mus  does  not  contraindicate  laceration,  whilst  its  presence  proves  con- 
clusively the  fact.  In  addition  to  the  escape  of  air,  there  is  an  escape 
of  the  contents  of  the  bowel,  which  is  a  far  more  serious  occurrence, 
and  at  once  puts  the  case  beyond  hope  of  relief  from  the  very  intract- 
able and  violent  form  of  peritonitis  thus  established.  There  will 
always  be  extreme  shock,  the  patient  passing  immediately  into  a  state 
of  collapse,  with  all  the  symptoms  of  near  death.  "Vomiting  and 
hiccough  next  appear,  the  matter  first  vomited  is  of  the  ingesta,  more 
or  less  tinged  with  blood,  soon  becoming  stercoraceous,  if  the  rent  is 
in  the  ileum,  or  lower,  of  an  undeniably  faecal  odor  and  appearance. 
Tympanitis,  under  any  circumstances,  will  soon  come  on,  the  disten- 
sion being  so  extreme  that  the  parieties  feel  like  a  board,  or  a  solid 
bony  wall,  with  such  exquisite  sensitiveness  that  no  examination  can 
be  made,  even  the  weight  of  the  sheet  being  insupportable.  The  pain 
is  very  acute  also,  apart  from  sensitiveness  to  touch,  and  the  bowels 
are  immovably  constipated  On  the  whole,  as  Laerey  has  affirmed, 
and  subsequent  observers  have  fully  sustained  him,  ruptures  of  the 
hollow  viscera  are  much  more  serious  and  uniformly  fatal,  than 
similar  lesions  of  the  solid  organs. 

Buptures  of  the  Omentum  are  not  as  serious  in  the  results  as  of  the 
intestines,  but  may  furnish  more  haemorrhage  and  thus  endanger  life. 
There  are  instances  of  a  rent  having  embraced  knuckles  of  intestine, 
which  become  strangulated,  and  death  induced. 

hu>, .tures  of  the  Jhesenttry  are  equal  in  gravity  to  intestinal  rupture, 
from  the  resulting  peritonitis  as  well  as  haemorrhage.  To  sum  up  the 
results  of  visceral  lesion  without  external  wound  of  the  abdomen,  the 
following  table  is  quoted  (M.  and  S.  Mist,  of  War,  p.  26,  ISurg.  Vol. 
pt  II) : 


Rupture. 

CASES. 

LIVER. 

SPLEEN 

KID- 
NEY. 

INTES- 
TINE. 

5 

4 

unk'n. 
31 

Result : 

RECOV. 

21 
1 

DEATH. 

Other  violence... 

41 
11 

52 

1 

4 

1 

2 

3 
1 

20 
10 

Totals 

5 

3 

4 

9 

31 

22 

30 
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II.    WOUNDS  OF  THE  ABDOMEN. 

Wounds  ot  the  Abdomen  are  uniformly  divided  into  two  grand  classes, 
penetrating  and  non-penetrating,  important  considerations  attending 
each  form.  External,  or  non-penetrating  wounds  will  be  considered 
first,  in  this  instance,  which  may  serve  to  represent  a  logical  propo- 
sition, proceeding  from  the  minor  to  the  major. 

1.  N on- Penkt rating  abdominal  wounds  are  common,  and  occur  of 
all  varieties,  incised,  punctured,  lacerated,  and  contused.  There  i& 
nothing  peculiar  in  the  character  of  the  injury,  nor  in  the  method  of 
infliction,  all  the  interest  in  the  subject  attaching  to  the  complications 
and  results.  These  may  be  stated  to  be,  the  formation  of  ventral 
hernia,  injuries  to  the  muscles  affecting  the  integrity  of  the  parts, 
haemorrhage,  and  lesions  communicated  to  the  viscera. 

The  first  consideration,  to  some  extent,  is  the  character  of  the 
wound,  whether  punctured,  incised,  lacerated  or  contused.  In  many 
respects  nothing  of  interest  would  attach  to  the  character  of  the  lesion, 
above  what  is  observed  in  such  lesions  generally,  were  it  not  for  the 
fact  that  the  broad  layers  of  muscles,  consequent  quantities  of  con- 
nective tissues,  and  the  close  proximity  of  important  organs  in  the 
abdominal  cavity,  renders  lesions  of  the  walls  at  all  times  of  interest 
to  surgeons. 

As  was  said  of  contusions,  the  surgeon  must  approach  the  examin- 
ation of  every  wound  of  the  abdomen,  no  matter  how  trivial  it  may 
be  in  appearance,  with  a  remembrance  of  the  most  disastrous  con- 
sequences that  may  attend  visceral  lesion,  and  the  dfliculty,  so  often 
experienced,  of  determining  whether  it  be  penetrating  or  superficial. 
In  the  case  of  incised  wounds,  the  fact  is  easily  determined,  as  to 
penetration,  as  a  rule,  although  cases  continually  occur  in  which  the 
point  of  entrance  of  the  knife,  particularly  when  introduced  by  a 
stabhing  motion,  is  much  deeper  than  the  rest  of  the  incision. 
Punctured  wounds,  when  made  with  small  pointed  weapons,  will 
often  prove  deceptive,  in  this  respect,  from  the  closing  up  of  the 
bottom  of  the  wound  by  a  particle  of  fat  from  the  omentum,  or  other 
source,  thus  preventing  the  admission  of  a  probe,  if  it  is  thought  best 
to  employ  one.  The  character  of  the  wound  will  often  indicate  the 
character  of  connective  or  associate  lesion  to  anticipate.  Thus  a 
contused  wound  would  render  possible  contusion  or  laceration  of  the 
viscera  receiving  the  blow.  An  incised  wound  would  render  haemor- 
rhage .the  chief  characteristic,  with  penetration  of  the  walls,  and 
muscular  lesion  as  secondary  conditions  requiring  careful  investiga- 
tion. Punctured  wounds  will  first  raise  the  question  of  penetration, 
and  next  of  extensive  suppuration  of  the  walls  in  the  track  of  the 
wound.  Gun-shot  injury  wall  partake  of  the  character  of  both  con- 
tused and  incised  wounds. 

(a.)  The  question  of  penetration  is  the  first  question  to  be  decided. 
Under  all  circumstances,  abdominal  lesions  will  be  accompanied  by 
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shock,  greater,  very  often,  than  the  degree  of  injury  would  seem  to 
warrant.  This  is  greater  in  the  case  of  penetrating  wounds,  other 
conditions  being  equal.  * 

The  symptoms  of  penetration  will  be  given  in  a  later  paragraph , 
but  it  may  be  remarked  here  that  they  may  be  classed  as  physical  and 
rational.  The  former  will  be  prominent  in  cases  of  large  wounds,  in 
which  inspection  can  be  freely  had,  and  the  perforation  positively 
determined.  The  rational  signs  would  be  such  as  a  consideration  of 
the  weapon  employed,  the  marks  upon  it  indicative  of  the  extent  of 
penetration,  the  direction  of  the  wound,  or  the  existence  of 
symptoms  indicating  peritoneal  lesion.  It  would  be  very  unwise  to 
leave  a  case  without  determining  the  question  of  penetration,  and 
equally  unwise  to  persist  in  exploration  to  an  extent  that  would  add 
to  the  peritoneal  lesion,  if  perforation  had  occurred,  or  to  establish 
suppuration,  if  otherwise. 

There  is  a  well-founded  prejudice  to  the  use  of  the  probe  in 
abdominal  wounds,  which  is  perfectly  proper  if  it  is  employed 
for  the  purpose  of  determining  the  fate  of  missiles  that  may  be 
supposed  to  have  entered  that  cavity.  But  for  the  purpose  of  deter- 
mining the  question  of  penetration  of  the  parieties,  if  used  with  due 
caution,  care  is  taken  to  use  a  probe  of  large  size,  and  the  examina- 
tion is  not  too  prolonged,  I  cannot  avoid  considering  it  an 
inexcusable  error  to  omit  a  thorough  examination,  with  the  probe  or 
finger. 

(b.)  Bcemorrhage,  which  in  obedience  to  a  standing  rule  in  surgical 
practice  should  be  considered  first,  is  a  question  of  unusual  import- 
ance, unusual  as  applying  to  superficial  wounds.  The  vessels  of  the 
abdominal  parieties,  particularly  the  epigastrics,  are  large  in  size, 
and  so  situated  that  on  section  they  are  permitted  to  retract  deeply 
into  the  tissues;  the  loose  connective  tissue  in  which  they  are  sus- 
pended being  bounded  in  front  by  the  sheath  of  the  rectus  abdomin- 
alis,  behind  by  the  spinal  muscles,  above  by  the  ribs,  and  below  by 
the  pelvis  and  Pouparts  ligament,  affords  space  for  the  most  profuse 
bleeding,  sufficient  to  destroy  life  without  opening  the  cavity  of  the 
abdomen,  or  a  single  drop  appearing  externally.  It  is  an  imperative 
obligation  resting  upon  every  surgeon,  to  secure  wounded  vessels  of 
any  magnitude  whenever  they  can  be  reached,  in  any  region  of  the 
body  ;  in  this  case  the  obligation,  if  possible,  is  increased,  there  being 
little  hope  of  spontaneous  arrest  by  coagulation,  the  opportunity  for 
extensive  extravasation  being  greater  than  usual.  A  later  paragraph 
will  be  devoted  to  a  consideration  of  wounds  of  the  blood-vessels,  so 
that  at  this  time  it  is  only  necessary  to  remark  that  all  bleeding 
vessels  must  be  secured  by  ligature,  or  something  equivalent,  even  if 
the  wound  requires  to  be  greatly  enlarged. 

(c.)  Suppuration  is  frequently  observed  as  a  concomitant  of  punc- 
tured wounds,  more  particularly  if  made  with  a  blunt-pointed 
weapon,  as  a  nail,  or  fencing  foil.    The  occurrence  may  not  be  any 
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more  common  than  in  the  case  of  punctured  wounds  in  general,  but 
the  location  gives  it  some  peculiar  interest  in  the  present  instance. 
The  same  characters  that  render  hemorrhage  exceptionally  danger- 
ous, renders  suppuration  important,  prominently  the  loose  connection 
between  broad  flat  layers  of  muscles,  which  permit  extensive  burrow- 
ing, and  more  or  less  destruction  of  muscular  tissue,  thereby  weaken- 
ing the  walls  of  the  abdomen,  and  favoring  subsequent  intestinal 
protrusion. 

(d,)  Wounds  of  Muscles  are  among  the  commoner  accidents  from 
superficial  wounds,  and  derive  their  interest  or  value  from  a  consider- 
ation of  the  direction  of  the  incision,  whether  transverse  or  parallel  to 
the  course  of  the  fibres,  and  to  the  extent  of  the  injury,  whether 
involving  only  a  few  fibres,  or  the  whole  substance.  When  the  wound 
is  longitudinal,  or  parallel  to  the  course  of  the  fibres,  the  function  of 
the  muscle  will  be  little  if  any  impaired,  and  if  suppuration  does  not 
ensue  there  will  be  little  if  any  fear  of  ventral  hernia  as  a  later  result. 
Under  other  circumstances,  the  wound  being  transverse,  there  will  be 
a  permanent  loss  of  function,  with  great  probability  of  subsequent 
hernia,  proportionate  to  the  extent  of  the  injury.  Of  course  in  longi- 
tudinal wounds,  the  probability  of  separation  will  bear  a  certain 
relation  to  the  extent. 

(e.)  Wounds  of  the  Viscera,  particularly  laceration  and  contusion, 
may  readily  occur  without  penetration  of  the  parieties,  precisely  as  in 
the  case  of  contusions  of  the  abdomen,  noticed  in  a  previous  section 
of  this  chapter.  Such  lesions  are  far  less  common  than  in  the  case  of 
contusions,  yet  the  possibility  of  the  occurrence  must  be  constantly 
before  the  mind,  when  approaching  a  case  of  abdominal  wound,  and 
care  taken  not  to  hastily  diagnosticate  penetration  of  the  parieties 
because  there  is  evidence  of  visceral  lesion. 

(f.)  Ventral  Hernia  is  a  very  common  result  of  wounds  of  the  abdo- 
men (non-penetrating,)  the  liability  increasing,  as  would  be  supposed, 
in  direct  proportion  as  the  loss  of  muscularity  in  the  parieties,  or  the 
size  of  the  wound  as  affecting  muscular  tissues.  Nothing  can  be  said 
of  ventral  hernia  as  to  chosen  site,  further  than  the  majority  of  cases 
seem  to  be  in  front,  in  the  neighborhood  of  the  recti  muscles,  or  the 
linea  alba.  Proper  inguinal  and  femoral  hernia  have  unqestion- 
ably  been  caused  by  severe  contusions  or  concussions  of  the  abdomen, 
and  hence  should  not  enter  into  this  catalogue.  The  records  of  the 
Pension  Bureau  of  the  United  States  in  1871,  showed  three  thousand 
seven  hundred  and  thirty-five  pensioners  drawing  pension  from 
abdominal  injuries,  of  whom  three  thousand  two  hundred  and  eighty- 
tliiee  had  hernia,  as  was  alleged,  due  to  injuiies  received  in  the  line  of 
military  duty.  Of  these,  we  may  note  in  passing,  that  two  thousand 
seven  hundred  and  forty  were  cases  of  single  hernia,  and  five  hundred 
and  forty-three  double.  It  is  notorious  that  fraud  is  not  a  rare  element 
in  application  for  pension.    The  records  in  the  surgeon  generals  office, 
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show  that  there  were  returned  during  the  late  war  reports  of  injuries 
to  the  abdomen  as  follows : 


NUMBER . 

4  821 
3  717 

DEATHS. 

Non  p "netrating  wounds 

266 

8  031 

8  538 

3  297 

This  shows  that  five  thousand  two  hundred  and  forty-one  of  the 
toial  number  of  wounded  recovered,  as  far  as  life  was  concerned,  but 
of  this  number,  the  ultimate  termination  of  the  case  was  unknown  in 
two  thousand  two  hundred  and  ninety,  reducing  the  number  to  two 
thousand  nine  hundred  and  fifty-one  of  which  some  record  was  made. 
Of  this  number,  again,  we  find  that  five  hundred  and  seventy-four 
were  discharged.  Those  returned  to  duty  reaching  the  large  number 
of  two  thousand  three  hundred  and  seventy-seven  out  of  two  thousand 
nine  hundred  and  fifty-one  known  to  have  recovered  without  loss  of 
life,  leaves  the  impression  that  many  of  those  subsequently  returned 
to  duty  had  late  development  of  hernia,  or  the  number  was  swelled  by 
recruits  from  the  great  army  of  "unknown  "to  the  formidable  pro- 
portions noted  in  the  pension  office  records.  The  presumption  to  be 
drawn  from  these  records  is,  therefore,  making  due  allowance  for 
intentional  and  unintentional  fraud,  that  ventral  hernia  is  only  excep- 
tionally immediately  produced  when  following  the  form  of  injury 
under  consideration,  unless  the  wound  is  of  such  size  that  the  viscera 
are  at  once  protruded,  and  not  from  tenuity  of  the  cicatrix  as  oftener 
occurs.    The  result  might  be  tabulated  as  follows  : 


CASES. 

DEATHS. 

UNK'N. 

DUTY. 

DISC'H. 

TOTAL 

RECOV. 

CASES  Of 
HERNIA. 

8  538 

3  297 

2  290 

2  377 

274 

5  221 

3  283 

Thus  more  than  one-half  of  those  sustaining  abdominal  injury,  had 
at  some  time  hernia  presumably  due  thereto. 

Hernia  of  this  character  are  met  with  of  all  sizes,  from  a  mass  no 
larger  than  an  ordinary  cherry,  to  one  that  includes  almost  the  entire 
enteric  tract.  I  have  a  case  on  hand  now,  in  which  the  rent  extends 
from  the  umbilicus  to  the  pubis,  in  the  linea  alba,  requiring  constant 
support  to  keep  the  whole  of  the  abdominal  contents,  apparently,  from 
falling  into  the  opening.  The  integumentary  covering,  in  most 
instances,  is  extremely  thin,  so  much  so,  in  cases  in  which  the  cavity 
of  the  abdomen  has  been  opened,  that  it  feels  as  if  the  slightest 
violence  would  cause  it  to  give  way. 

Apart  from  the  inconvenience  resulting  from  a  large  hernia,  the 
necessity  for  wearing  support  constantly,  and  the  dragging  to  which 
the  mesentery  is  subjected,  the  larger  the  opening  the  greater  the 
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security  to  life,  and  consequently  they  are  far  more  desirable  than 
small  protrusions.  Small  hernia  indicate  a  small  outlet,  and  there  is 
•constant  danger  of  strangulation,  and  a  constant  menace  to  life. 

This  includes  a  hasty  survey,  necessarily  more  brief  than  the 
important  character  of  the  subject  demands,  of  the  nature  and  con- 
sequences of  non-penetrating  abdominal  wounds.  Enough  has  been 
said,  however,  to  make  good  the  statement  with  which  we  started  out, 
that  unimportant  as  they  might  appear  on  first  examination,  their 
importance  must  not  be  undervalued. 

Treatment. — Wounds  of  the  parieties  must  demand  the  same  methods 
of  treatment  as  wounds  in  general,  modified  by  such  indications  as 
may  arise  from  injury  to  the  viscera.  Thus  hsemorrhage  must  be 
arrested,  foreign  material  removed,  and  the  wound  closed.  If  the 
viscera  have  been  contused,  Am.  will  be  needed,  or  cold  applications 
if  any  symptoms  of  haamonhage  are  observed.  Wounded  muscles 
must  be  drawn  together  and  a  free  exit  afforded  to  pus  if  it  collects 
Peritonitis  will  call  for  Aeon.,  Bell,  etc.,  precisely  as  if  it  were  due  to 
non-traumatic  agencies  ;  and  in  every  respect  the  treatment  will  be  as 
has  already  been  laid  down  in  many  places  in  the  course  of  these  pages. 

The  therapeutic  question  of  greater  interest  is  what  can  be  done  for 
ventral  hernia,  also  is  there  any  efficient  prophylaxis.  It  is  impossible 
for  a  single  practitioner,  no  matter  what  the  extent  of  his  practice,  to 
have  brought  under  his  immediate  attention  any  considerable  number 
ot  cases.  Even  those  in  large  hospital  practice  may  never  see  a  case. 
We  are  thus  dependent  upon  reports  compiled  from  a  large  number 
of  individual  experiences,  in  estimating  the  value  of  different  methods 
of  treatment.  Judging  from  these,  as  well  as  my  own  experience, 
limited  to  four  cases,  nothing  is  to  be  expected  from  prophylactic 
attempts.  All  methods  have  either  utterly  failed,  or  at  best  simply 
delayed  the  development  of  hernia.  To  attempt  this  by  wearing  a 
truss,  will  simply  hasten  the  attenuation  of  the  cicatrix ;  to  wear  a 
broad  supporter  to  the  whole  abdomen,  will  weaken  the  walls  of  the 
abdomen  to  an  extent  that  will  forbid  ever  throwing  it  aside.  The 
hernia  being  produced,  the  question  of  cure  can  be  answered  only  in  a 
doubtful  affirmative,  at  the  best  only  a  slight  modification  can  be 
promised. 

There  are  reports  of  a  cure,  very  few  in  number,  yet  still  enough  to 
hang  a  hope  upon,  particularly  when  the  case  has  been  seen  very 
early.  To  attempt  the  cure  of  an  old  ventral  hernia  of  any  size,  is  to 
attempt  to  make  the  abdomen  hold  a  larger  bulk  than  it  has  capacity 
for.  The  tension  on  the  mesentery  has  really  increased  the  bulk  of 
the  mass  considerably  above  the  normal  standard,  and  the  absence  of 
viscera  from  their  proper  position  has  produced  a  literal  contraction 
of  the  abdominal  parieties  almost  to  a  corresponding  extent.  In  old 
■cases,  therefore,  do  nothing  beyond  attending  to  the  comfort  of  the 
patient  by  furnishing  proper  support.  In  recent  cases,  an  attempt 
may  be  made  to  cure,  by  freshening  the  edges  of  the  fissure,  removing 
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every  particle  of  cicatricial  tissue,  and  close  it  by  numerous  points  of 
suture  of  silver  wire.  An  elastic  bandage  must  now  be  worn  contin- 
ually, and  if  a  year  elapses  without  the  reproduction  of  the  tumor,  the 
<3ase  may  be  considered  cured. 

2.  Penetrating  Abdominal  Wounds. — A  wound  that  pentrates  the 
walls  of  the  abdomen,  whether  the  peritoneum  is  involved  or  not,  is 
an  injury  of  the  most  serious  character,  not  much  if  any,  slighter  in 
importance  than  penetrating  wounds  of  the  chest.  The  accident  is 
too  infrequently  observed  in  civil  practice,  even  large  hospitals  pre- 
senting comparatively  few  examples,  to  base  an  opinion  upon  as  to 
ratio  of  mortality.  We  are  compelled  to  resort  to  military  records  for 
this  purpose,  and  must  admit  that  there  are  too  many  unfavorable 
conditions  surrounding  wounded  soldiers,  in  an  active  campaign,  to 
present  a  perfectly  truthful  picture.  We  find,  on  consulting  the 
records  in  the  office  of  the  surgeon  general,  (Med.  and  Surg.  Hist,  of 
the  War,  pt.  II,  Surg.  Vol.  p.  202),  the  following  table  of  results  : 


Wounds. 

CASES. 

DIED. 

BECOV'E. 

unk'n. 

RATIO  OF 
MORTADI'Y 

Without  known  visceral 

lesion : 
Punctured  and  Incised. . 

13 
19 

14 

79 
653 
173 

39 

5 

78 

54 

1 

2  599 

4 

'  7 

12 

60 
484 
108 

27 

4 

51 

47 
1 

2  226 

9 
12 

2 

19 

118 

62 

2 

1 

26 

7 
7 

186 

51 
3 

1 

187 

'30.7 

36  8 

With 

viscei 
| 

known    lesion   of 
;a,  punctured, etc. : 

85.7 
75.9 

80.3 

63.5 

Spleen 

93.1 

Shot  - 

80  0 

Kidney 

66.2 

T"iscer 
actly 

Blood  vessel,  om- 
ent'  and  mesent 

.S.  E.  capsule 

al  lesions  not  ex- 

87.0 
100.0 

92.2 

Aggregate 

3  717 

3  031 

444 

242 

87.2 

Large  as  this  percentage  is,  it  has  been  greatly  exceeded  in  Europe, 
as  shown  by  tables  printed  in  the  volume  from  which  I  have  just 
■quoted.  From  this  it  appears  that  race  and  climate  must  exercise  a 
very  important  influence  on  the  mortality,  the  greatest  loss  occurring 
when  hostilities  were  conducted  in  regions  far  removed  from  hospital 
fasilities,  or  where  the  climate  was  unusually  cold  or  hot.  Thus  the 
Prench  in  Algiers  showed  a  death  rate  of  100.0;  similar  injuries  dur- 
ing the  Parisian  revolutions  (1830  and  1848)  shows  66.6,  and  77.7 
xespectively.  So,  also,  with  the  British  in  the  Kew  Zealand  war, 
when  the  ratio  was  93.3,  whilst  in  India,  it  was  but  84.2.  In  the 
Crimea,  when  the  weather  was  very  severe,  and  the  British  were 
notoriously  deficient  in  hospital  supplies  and  conveniences,  their  loss 
was  92.5,  against  a  Prench  loss  of  91.7.  It  would  thus  appear  that 
there  can  be  no  question,  that  whilst  the  death  rate  from  penetrating 
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abdominal  wounds  must  at  all  times  be  large,  yet  the  exigencies  and 
deprivations  of  military  life  fails  to  furnish  perfectly  trustworthy  data 
to  the  civil  surgeon.  I  am  unable  to  find  any  statistics  of  the  results 
in  civil  practice,  at  least  in  tabulated  form,  but  from  the  few  records 
available  it  is  certainly  safe  to  put  the  death  rate  as  high  as  85.0  when 
the  viscera,  taken  generally,  are  injured,  and  not  lower  than  40.0  when 
no  visceral  lesion  is  prominent. 

The  consideration  of  this  subject  embraces  a  variety  of  topics,  some- 
thing as  follows,  with  or  without  visceral  protrusion ;  and  with  or 
without  visceral  lesion. 

(a.)  Penetrating  wounds  without  protrusion  of  the  viscera  may  be  at  once 
apparent  from  the  size  of  the  opening,  but  not  infrequently  the  peri- 
toneal wound  will  be  the  merest  puncture,  while  the  integumental 
lesion  may  be  of  almost  any  extent.  As  already  said  the  fact  of  pene- 
tration must  be  definitely  settled,  as  prognosis  cannot  be  intelligently 
made  until  the  fact  is  established. 

There  being  penetration,  no  matter  to  how  slight  an  extent,  the  case 
immediately  becomes  one  of  the  utmost  gravity.  We  have  seen  how 
tbe  smallest  puncture  of  an  intestine  filled  with  the  ingesta  or  fecal 
matter,  will  almost  certainly  induce  fatal  peritonitis  from  escape  of 
the  contents.  This  danger,  strange  as  it  may  appear  at  first  sight, 
increases  as  the  wound  is  smaller,  as  the  chances  for  an  escape  of  the 
intestinal  contents  through  the  external  wound  diminishes  as  the 
wound  is  smaller.  This,  however,  will  receive  attention  in  a  later 
paragraph.  There  will  always  be  shock,  in  abdominal  wounds,  greater 
when  penetration  occurs,  but  the  evidences  of  shock  vary  so  in  dif- 
ferent individuals,  that  as  a  diagnostic  symptom  it  has  little  value* 
The  only  certain  sign  will  be  the  passage  of  a  probe  into  the  cavity. 
This  is  the  only  use  to  which  a  probe  must  be  put ;  the  fact  being 
established  it  must  be  thrown  aside.  No  attempt  must  be  made  to 
search  for  missiles  that  have  entered,  to  determine  the  neighborhood 
of  different  viscera,  or  to  determine  the  depth  or  direction  of  the 
wound.  A  contrary  course  might  disturb  coagulaa  that  had  formed, 
or  even  set  up  peritoneal  inflammation.  Having  determined  the  fact 
of  penetration,  the  next  step  will  be  to  determine  visceral  lesion, 
which  will  receive  attention  later. 

The  consequences  of  such  a  wound  depend  very  greatly  upon  the 
extent.  Under  all  circumstances,  however,  there  is  a  probability  that 
ventral  hernia  will  appear  sooner  or  later,  the  probability  increasing 
with  the  size  of  the  wound.  In  muscular  subjects,  where  the  wound 
is  of  the  punctured  variety,  or  the  incision  is  in  a  line  parallel  to  the 
fibres  of  the  muscles  chiefly  involved,  there  is  a  possibility  that  hernia 
may  be  averted. 

The  treatment,  however,  no  matter  what  these  circumstances  may 
be,  must  always  be  conducted  with  a  view  to  guard  against  visceral 
protrusion  later,  and  to  facilitate  speedy  and  firm  union. 

The  treatment  to  this  end  is  as  follows:    The  parts  being  thoroughly 
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cleansed,  the  edges  are  approximated,  and  held  by  deep  quilled 
sutures,  the  stitches  being  through  the  muscles  as  well  as  the  integu- 
ment. The  patient  must  be  placed  in  a  position  that  will  relax  the 
injured  muscles;  inclined  forward,  when  the  recti  are  involved,  side- 
ways when  the  oblique,  slightly  forward  or  backward,  as  the  external 
or  internal  oblique  are  chiefly  injured.  The  practice  is  a  good  one  to 
aid  in  maintaining  close  apposition  of  the  severed  parts  throughout 
their  whole  extent,  as  well  as  to  relax  the  muscles,  to  reinforce  the 
sutures  by  long  adhesive  strips,  passing  over  the  quills,  and  appro- 
priate bandaging  over  all.  Bemedies  will  be  used  as  in  the  treatment 
of  wounds  in  general,  particular  care  being  taken  to  disturb  the  dress- 
ings as  little  as  possible.  In  the  few  cases  I  have  seen,  I  have  made  it 
a  practice  to  allow  the  sutures  to  cut  their  own  way  out. 

(6.)  Penetrating  wounds  with,  Visceral  protrusion  present  indications, 
and  are  followed  by  consequences  depending  upon  the  fact  of  injury 
to  the  viscera  or  not.  We  will  first  consider  protrusions  without 
lesion  of  the  viscera.  In  large  incised  wounds,  more  particularly,  the 
viscera  are  liable  to  be  protruded,  in  some  cases  of  very  extensive 
wound  almost  all  the  contents  of  the  abdomen,  not  firmly  fixed  in 
position,  have  been  found  outside  of  the  cavity.  The  protruded  vis- 
cera, as  a  matter  of  course,  depend  upon  the  region  of  the  wound,  and 
the  extent  of  the  protrusion  usually  is  proportionate  to  the  extent  of 
the  wound.  All  things  being  equal,  and  the  wound  a  simple  incision, 
the  small  intestines  and  omentum  are  of  tener  displaced  ;  next  in  fre- 
quency is  the  large  intestine  and  stomach.  In  severe  lacerated 
wounds,  as  occasionally  occurs  from  machinery  accidents,  or  the 
claws  of  wild  animals,  the  fixed  viscera,  as  the  liver,  spleen,  or  kid- 
neys are  displaced.  The  extent  of  the  wound,  also,  will  have  an 
important  influence  on  the  extent  of  the  protrusion.  Thus  a  portion 
of  the  liver  or  spleen,  may  be  exposed,  yes,  even  pushed  out  through 
the  wound  ;  a  single  loop  of  intestine,  or  a  knuckle  of  omentum,  may 
appear  through  a  moderate  wound.  Further  than  this,  reposition  of 
the  viscera  depends  upon  the  size  of  the  wound ;  in  small  wounds 
enough  of  the  intestines  may  be  protruded  to  become  strangulated, 
and  even  to  effectually  forbid  reduction  without  enlarging  the  exter- 
nal wound.  All  these  varied  conditions  will,  it  will  be  at  once  per- 
ceived, very  materially  modify  treatment  as  well  as  prognosis.  In 
such  cases,  as  far  as  my  experience  goes,  the  shock  is  very  great,  which 
together  with  the  haemorrhage,  which  is  usually  quite  profuse,  puts 
the  case  in  a  very  unfavorable  condition  from  the  very  start. 

The  treatnitnt  and  exdiiunatiun  of  this  variety  of  abdominal 
wound,  demands  consideration  simultaneously.  The  first  thing  to  be 
done  is  necessarily  to  arrest  haemorrhage,  no  matter  how  trivial. 
Next  examine  the  protruded  parts  with  great  minuteness,  to  deter- 
mine the  existence  of  injury  to  the  viscera.  None  being  found,  steps 
must  be  taken  to  replace  the  parts  within  the  cavity.  If  omentum 
alone  is  protruded,  it  must  be  carefully  raised,  and  the   portion 
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engaged  in  the  wound  examined  to  discover  if  any  portion  of  the 
intestines  is  protruding.  If  such  is  the  case,  it  must  be  reduced 
before  the  omentum.  If  the  protrusion  has  continued  some  time,  it 
must  be  carefully  inspected  as  to  its  vitality.  The  diagnosis  having 
been  made,  all  haemorrhage  arrested,  and  the  parts  carefully 
cleansed  of  all  foreign  material  with  warm  water,  reduction  is  pro- 
ceded  with  as  follows : 

Supposing  omentum  alone  to  be  presenting,  if  it  is  found  dis- 
colored, or  giving  other  unmistakable  symptoms  of  devitalization,  a 
question  will  arise  as  to  the  propriety  of  returning  it  within  the 
abdomen.  It  is  impossible  to  give  the  indications  forbidding  reduc- 
tion, each  surgeon  being  compelled  to  exercise  his  own  judgment. 
It  can  only  be  said  that  a  degree  of  devitalization  that  forbids  hope 
of  restoration  will  be  conclusive  reasons  for  deciding  against  reduc- 


Fig.  42.  Ligature  of  Omentum. 
tion.  Under  these  circumstances,  arm  a  stout  needle  with  a  double 
ligature,  and  pass  it  through  the  omentum,  close  to  the  point  of  con- 
striction. Cut  the  loop  in  the  eye  of  the  needle,  separate  the 
ligatures,  and  tie  each  one  separately  on  different  sides.  (Fig.  42, 
Ligature  of  Omentum.)  With  a  scalpel  then  separate  all  the  tissue 
external  to  the  ligature,  and  return  the  stump  within  the  abdomen. 
Care  must  be  taken  to  retain  control  of  the  ligatures  until  it  is  seen 
whether  haemorrhage  occurs  or  not.  If  it  should,  the  ligatures  must 
be  drawn  tighter ;  if  not,  the  free  ends  may  be  secured  to  the  integu- 
ment by  an  adhesive  strip,  and  the  wound  closed  as  usual. 

Should  it  be  decided  to  return  the  organ  within  the  abdomen,  maka 
steady  pressure  with  the  tips  of  the  fingers  on  the  neck  of  the  mass, 
that  portion  held  in  the  wound.  If  it  is  held  so  tightly  that  reduction 
seems  impossible,  the  wound  must  be  carefully  enlarged,  in  the 
direction  which  exposes  the  vessels  to  the  least  injury. 

After  it  has  passed  through  the  integumentary  wound,  the  wound 
in  the  peritoneum  must  be  sought  for,  and  care  taken  that  the  pro- 
trusion has  passed  within  it.  There  are  instances  in  which  the 
peritoneal  wound  has  been  so  much  smaller  than  that  in  the  integu- 
ment that  the  protrusion  has  been  found  between  the  abdominal 
parieties  and  the  peritoneum,  leaving  the  sufferer  in  as  bad  or  even  a 
worse  condition  than  he  was  before.    To  avoid  this,  when  it  is  at  all 
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practicable,  the  peritoneal  wound  should  be  sought  for  and  enlarged 
carefully  to  the  same  extent  as  the  wound  in  the  integument,  and 
held  up  by  the  finger  of  one  hand,  whilst  reduction  is  effected. 

When  the  intestine  is  prolapsed,  with  or  without  omentum,  reduction 
is  to  be  effected  by  pursuing  the  same  course  already  laid  down,  pro- 
viding that  when  both  appear  externally,  the  intestine  must  be  first 
reduced. 

There  are  many  cases  on  record  in  which  intestines  almost  on  the 
verge  of  gangrene,  if  not  quite  so,  have  recovered  vitality  after 
release  from  constriction.  For  this  reason,  less  care  is  required  in 
inspection  with  a  view  to  devitalization  than  in  the  case  of  the 
omentum,  and  yet  no  risk  should  be  run  unnecessarily.  Positive 
gangrene,  or  suspicious  softening  of  the  intestine,  must  forbid  reduc- 
tion, although  the  constriction  must  be  relieved,  and  the  parts  kept 
external  to  the  abdomen  for  a  time,  to  see  if  the  pares  recover 
vitality.  If  so,  they  are  to  be  returned.  If  not,  an  artificial  anus 
must  be  formed,  as  described  in  "  Surgical  Operations  "  of  this  series. 
We  may  state  at  this  time,  however,  that  the  course  of  procedure 
could  be  briefly  described  as  follows  :  Draw  down  the  upper  portion 
of  the  intestine  until  sound  tissue  is  reached.  Pierce  this  part  with  a 
needle  armed  with  a  silver  wire,  and  sever  the  intestine  within  half 
an  inch  outside  of  it.  The  upper  portion  is  to  be  firmly  stitched  to  the 
margin  of  the  wound,  in  such  a  manner  that  it  may  be  kept  open. 
The  procedure  is  repeated  with  the  lower  portion.  The  anus  thus 
manufactured,  being  unprovided  with  a  sphincter,  must  be  kept 
covered  by  a  compress  and  bandage,  for  purposes  of  cleanliness.  The 
operation  to  close  this  opening,  when  the  necessity  for  its  continu- 
ance has  passed,  will  be  fully  considered  in  a  future  volume,  as  it  has 
none  of  the  elements  of  emergency  about  it,  and  may  be  considered  a 
major  operation. 

(c.)  Wounds  of  the  Viscera,  whether  with  protrusion  or  otherwise, 
greatly  adds  to  the  gravity  of  the  accident,  and  materially  changes 
the  indications  for  treatment.  The  symptoms  are  similar  to  viscera^ 
lesions  already  considered  in  earlier  paragraphs,  with  the  advantage 
that  in  very  many  instances  the  wound  is  open  to  inspection,  thus 
removing  any  doubt  as  to  the  nature  of  the  injury. 

Prognosis  and  treatment  both  depend  upon  the  character  of  the 
organ  injured.  Thus  in  the  case  of  solid  organs,  it  becomes  a 
question  of  the  extent,  haemorrhage  being  the  greatest  element  of 
danger.  Perhaps  wounds  of  solid  organs  of  slight  extent,  if  made  by 
a  contusion,  will  prove  more  dangerous  than  an  incised  or  punctured 
wound  of  far  greater  extent,  owmg  to  the  liability  to  gangrene. 
However,  all  things  being  equal,  it  may  be  safely  asserted  that  the 
extent  of  the  lesion,  in  the  case  .of  solid  organs,  will  determine  the 
result.  The  treatment  is  to  be  conducted  upon  the  same  indications 
already  laid  down  when  speaking  of  visceral  lesions  from  contusion 
so  far  as  the  visceral  lesion  is  concerned.  The  external  wound  will  be 
treated  precisely  as  if  no  visceral  wound  existed. 
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"Wounds  of  hollow  organs,  at  all  times  more  serious  than  in  the  last 
instance,  are  more  or  less  ominous  in  proportion  as  they  communicate 
freely  with  the  external  wound,  and  there  is  absence  of  passage  of 
their  contents  into  the  peritoneal  cavity. 

The  hollow  viscera  being  wounded  and  protruding  through  the 
parietal  wound,  there  is  little  danger  of  peritoneal  irritation,  from 
foreign  material,  and  the  prognosis  is  vastly  improved.  With  escape 
of  the  contents  into  the  peritoneal  sac,  treatment  of  any  kind  is  use- 
less ;  death  must  ensue  sooner  or  later. 

The  consequences  of  such  lesions  are  to  be  predicated  upon  the 
character  of  the  organ,  and  the  opportunity  afforded  for  treatment. 
Thus  a  wound  of  the  gall  bladder  or  the  common  biliary  duct,  is  an 
irremediable  accident;  if  the  escape  of  the  bile  into  the  peritoneal 
cavity  can  be  avoided,  its  diversion  externally  may  not  preserve  life. 
In  the  case  of  wounds  of  the  stomach  or  the  intestines,  without 
entrance  of  their  contents  into  the  peritoneal  sac,  if  the  wound  can 
be  reached,  there  is  a  strong  possibility  that  it  can  be  closed,  and  life 
preserved.  If  the  circumstances  are  such  that  the  wound  cannot  be 
closed,  we  may  succeed  in  the  formation  of  a  permanent  fistula,  as  in 
the  c^se  of  an  artificial  anus,  or  as  occurred  in  the  celebrated  case  of 
Alexis  St.  Martin. 

In  the  case  of  double  organs,  as  the  kidneys,  or  ureter,  more 
properly  belonging,  perhaps,  to  the  pelvic  region,  severe  injury  may 
be  sustained  by  one,  and  life  maintained.  Thus  a  ureter  being 
severed,  and  the  kidney  being  uninjured,  we  may  construct  a  urinary 
fistula,  by  bringing  the  divided  extremity  of  the  ureter  into  the 
external  wound,  or,  if  this  is  impracticable,  even  remove  the  kidney. 

In  the  case  of  hollow  organs,  therefore,  the  course  to  be  pursued  is 
as  follows : 

Should  circumstances,  (which  cannot  be  foretold,)  seem  to  forbid 
the  attempt  to  close  the  wound  and  return  the  part  within  the 
abbomen,  with  a  tenaculum  draw  the  edge  of  the  wound  to  the 
external  wound,  and  stitch  them  together  with  silk  or  carbolized  cat- 
gut, hoping  to  secure  union  and  the  establishment  of  a  fistula  which 
may  be  allowed  to  remain  permanently,  or  closed  by  a  secondary 
operation  after  a  time. 


Ligature  of  Intestine, 


The  wound  being  of  a  character  that  will  permit  closure,  which  will 
in  nearly  every  instance  be  the  case,  the  method  will  depend  upon  the 
character  of  the  wound.  Thus  a  small  perforation,  such  as  would  be 
made  with  an  awl,  or  a  small  pistol  ball,  the  edges  may  be  seized  with 
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a  pair  of  forceps,  and  the  whole  extent  surrounded  with  a  silk  thread, 
as  a  bag  of  meal  is  tied.  (Fig.  43,  Ligature  of  Intestine.)  A  larger 
perforation,  as  by  a  musket  ball,  or  grape  shot,  will  be  more  effectively 
closed  by  running  a  continuous  suture  around  the  rent,  and  tying 


Fig.  44.    Ligature  of  Intestine. 

the  ends  firmly,  which  acts  as  a  purse  or  "puckering "string.  (Fig. 
44,  Ligature  of  Intestine.)  The  suture  may  be  of  cat-gut,  the  ends 
•cut  off,  and  the  whole  left  in  the  abdomen,  the  external  wound  being 
•closed  as  if  there  were  no  visceral  lesion. 

A  longitudinal  wound,  of  an  intestine  particularly,  may  be  closed  as 
follows: 

The  operation  is  made  differently  by  different  practitioners,  the 
object  being  to  somewhat  invert  the  edges,  so  that  faecal  effusion  may 
be  the  more  effectually  prevented.  The  ordinary  continued  suture 
will  fulfill  nearly  all  the  requirements  of  the  case,  and  is  to  be  pre- 
ferred, I  think,  to  some  of  the  more  complicated  methods.  The  free 
•ends  are  to  be  firmly  tied  to  the  last  stitch,  the  ends  cut.  off,  and  the 
intestine  dropped  back  into  the  abdomen,  the  external  wound  to  be 
finally  closed.    (Fig.  45,  Suture  for  Intestine.) 


Figr.  45.    Suture  of  Intestine. 

In  transverse  wounds,  the  suture  of  Lembert  has  many  advantages. 
It  is  thus  described  by  Gross  {Surg.  II,  p.  666):  'lA  short  stitch, 
including  only  the  peritoneal  and  muscular  coats,  is  taken  on  one  side 
of  the  wound,  about  two  lines  and  a  half  from  its  edge  ;  the  needle  is 
then  carried  across  the  gap,  and  a  similar  stitch  is  taken  on  the 
opposite  side.  In  this  way  one  thread  after  another  is  deposited,  the 
intervals  between  them  not  exceeding  the  sixth  of  an  inch ;  and  when 
they  are  all  arranged,  they  are  drawn  firmly  together,  and  tied  with  a 
•double  knot,  the  ends  being  cut  off  as  in  the  ordinary  operation.  By 
this  procedure  the  wound  is  closed  in  every  portion  of  its  extent,  its 
lips  being  inverted  so  as  to  approximate  their  serous  surfaces,  at  the 
same  time  that  they  form  within  the  tube  a  ridge,  upward  of  a  line  in 
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length."  (Fig.  46,  Lembert's  Suture.)  Any  material  may  be  used  for 
these  sutures  ;  if  metalic  they  will  remain  indefinitely  without  pro- 
ducing any  irritation  ;  if  cat-gut,  or  any  animal  fibre,  they  will  become 
dissolved ;  if  of  ordinary  silk,  they  will  ultimately  fall  within  the  intes- 
tine and  be  carried  away  with  the  dejections. 


Fig.  46.    Lembert's  Suture. 


In  closing  this  portion  of  our  subject,  I  will  quote  a  summary  written 
by  Mr.  Pollock  (Holmes  II,  679,)  which  will  serve  as  a -'kind  of 
index  of  results  attendant  upon  these  injuries." 

He  says :  "  1 .  That  a  rupture  of  stomach  or  intestine,  without  external 
wound,  is  a  fatal  lesion  :  more  fatal  than  when  lesion  of  either  viscera 
occurs  with  external  wound. 

2.  That  when  rupture  of  liver  or  spleen  is  fatal,  death  is  generally 
the  result  of  haemorrhage.   Rupture  of  the  gall  bladder  is  always  fatal.. 

3.  That  when  rupture  of  the  kidney  proves  fatal,  death,  when  occur- 
ring early,  is  the  result  of  haemorrhage ;  when  occurring  later,  is  the 
extravasation  of  urine. 

4.  That  recovery  from  rupture  of  the  liver,,  spleen,  or  kidney,  is  not 
improbable  nor  uncommon. 

5.  That  a  wound  of  the  peritoneum,  without  bruise  or  laceration  of 
tissues,  is  by  no  means  necessarily  fatal. 

6.  That  a  protrusion  of  the  intestine,  or  portion  of  other  viscera,  if 
the  protruded  part  be  not  bruised,  nor  long  exposed,  need  not  neces- 
sarily prove  fatal. 

7.  That  a  wound  of  protruded  intestine  or  stomach,  if  small,  should 
be  secured  by  a  ligature,  if  large,  by  suture ;  and  the  protruded  vis- 
cus  returned  into  the  abdomen.  The  former  lesion  may  terminate  in 
recovery,  but  wounds  amounting  to  direct  division  of  the  canal  are 
irreparable,  unless  artificial  anus  be  established. 

8.  That  punctured  wound  of  the  viscera  is  more  dangerous,  than 
wound  with  protrusion,  less  dangerous  than  rupture  without  external' 
wound;  that  the  danger  is  in  proportion  to  the  size  of  the  internal 
wound;  and  that  an  artificial  anus  affords  the  best  prospect  of 
recovery  when  the  wound  is  extensive." 
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111.     WOUNDS   OF  BLOOD   VESSELS. 

As  in  the  case  of  injuries  or'  the  chest,  it  will  be  necessary  to  speak 
of  wounds  of  the  arteries  of  ihe  abdominal  parieties,  separately  from 
the  vessels  of  the  cavity.  It  should  be  unnecessary  to  repeat  a  remark 
already  made  with  some  emphasis  in  various  places,  in  reference  to- 
the  importance  of  securing  vessels  that  are  wounded  by  radical 
measures.  In  the  Medical  and  Surgical  History  of  the  War,  (Surgical 
Vol.  pt.  II,  p.  9.)  the  industrious  compiler  uses  the  following  emphatic 
language : 

"It  must  be  confessed  that  the  histories  of  the  examples  of  haemor- 
rhage, in  wounds  of  the  abdominal  walls,  that  appear  upon  the 
reports,  do  not  impress  the  investigator  with  a  favorable  estimate  of 
the  manner  in  which  this  complication  appears  to  have  been  dealt  with 
by  our  army  surgeons.  Here,  as  in  the  management  of  bleeding  from 
the  wounded  internal  mammary  and  intercostal  arteries,  timid,  ineffi- 
cient, temporizing  treatment  appears  to  have  been  followed  by  lament- 
able loss  of  life.  The  instances  to  be  cited  teach  emphatically  that 
wounds  of  the  epigastric,  circumflex,  mammary,  and  lumbar  arteries 
are  not  to  be  regarded  as  trivial,  but  demand  the  rigorous  application 
of  the  rules  for  the  management  of  wounded  arteries,  the  exposure  of 
the  bleeding  point,  and  a  proximal  and  distal  ligature."  In  obedience 
to  this  maxim,  I  have  long  made  it  a  rule  to  ligate,  secure  by  torsion,. 
or  by  acupressure,  every  vessel  that  springs,  in  which  there  is  not  a 
marked  tendency  to  spontaneous  arrest  of  bleeding  upon  exposure  to 
the  air. 

The  vessels  in  the  abdominal  walls  that  are  of  sufficient  magnitude 
to  demand  ligation  under  all  circumstances  of  haemorrhage,  or  degrees, 
of  injury,  are  as  follows:  Lumbar,  epigastric,  circumflex  iliac,  ilio 
lumbar,  and  internal  mammary. 

(a.)  The  Lumbar  arteries,  four  in  number  on  each  side,  are  branches 
of  the  aorta  analogous  to  the  intercostal  arteries  above.  Immediately 
upon  reaching  the  transverse  processes  of  the  vertebras,  each  vessel 
divides  into  two  branches,  one  of  them  ascending  the  spine,  to  supply 
it  and  and  the  spinal  muscles,  and  the  other  passing  between  the 
transversalis  and  internal  oblique  muscles,  supplies  the  abdominal/ 
parieties,  inosculating  freely  with  other  arteries  in  the  region. 

(&.)  The  Epigastric  artery  arises  from  the  external  iliac  artery.  In 
the  abdomen  it  is  first  found  at  the  lower  margin  of  the  sheath  of  the 
rectus  muscle,  having  pierced  the  transversalis  fascia,  and  entering 
the  sheath  it  ascends  behind  the  rectus,  inosculating  with  the  internal 
mammary,  or  superior  epigastric  as  some  prefer  to  call  it  in  this 
region.  In  the  lower  part  of  the  abdomen  the  vessel  will  be  found 
internal  to  the  internal  abdominal  ring,  below  the  spermatic  cord,  and 
above  the  femoral  ring. 

(c.)  The  Circumflex  iliac  artery  is  also  a  branch  of  the  external  iliac„ 
a  little  below  the  origin  of  the  epigastric.  It  passes  around  the  crest 
of  the  ilium  backward,  inosculating  with  the  ilio  lumbar.    Near  the 
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anterior  spine  of  the  ilium  an  ascending  branch  is  given  off,  which 
ascends  between  the  internal  oblique  and  transversalis  muscles,  fur- 
nishing numerous  branches,  which  in  common  with  similar  branches 
from  the  epigastric  supply  the  muscular  parieties. 

(d.)  The  llio-lumbar  arises  deep  in  the  pelvis,  from  the  posterior 
branch  of  the  internal  iliac.  It  ascends  beneath  the  psoas  muscle  to 
the  upper  part  of  the  ilia?  fossa,  whence  the  abdominal  branch  origin- 
ates, being  the  main  trunk  continued  upwards.  It  supplies  the 
psoas  and  quadratus  lumborum  muscles,  inosculating  freely  with 
muscular  branches. 

(e.)  The  Internal  mammary  is  a  branch  of  the  subclavian  already 
outlined  in  the  upper  part  of  its  course  when  speaking  of  injuries  of 
the  chest.  It  descends  within  the  sheath  of  the  rectus,  furnishing 
many  muscular  branches,  and  inosculating  with  the  epigastric. 

It  can  be  seen  from  this  brief  review  of  the  anatomy  of  the  blood 
supply  of  the  part  that  it  may  not  be  at  all  times  easy  or  even  possi- 
ble, chiefly  through  the  free  inosculations  between  the  various 
muscular  branches,  to  determine  the  source  of  haemorrhage  as  far  as 
the  main  trunk  of  the  bleeding  vessel  is  concerned.  Hence  the 
importance  of  heeding  the  injunction  quoted  recently,  to  expose 
bleeding  vessels,  and  tie  both  distal  and  proximal  ends. 

2.  The  Internal  or  Visceral  Vessels  can  rarely  be  ligated  when 
wounded,  both  from  the  difficulty  experienced  in  reaching  some  of 
them,  and  the  rapidity  of  death  from  haemorrhage  from  such  large 
trunks.  Of  course  wounds  of  the  aorta,  hepatic  and  iliac  arteries, 
must  result  in  death,  as  far  as  facility  or  time  for  ligating  them  are 
concerned.  Sin  uld  a  clot  form  and  the  bleeding  be  temporarily 
arrested,  no  man  would  feel  justified  in  running  the  risk  of  interfer- 
ing with  it,  by  attempts  to  reach  the  vessel.  So  also,  although  per- 
haps to  a  somewhat  less  extent,  with  wounds  of  the  splenic,  supra- 
renal, renal,  or  mesenteric  vessels.  Other  visceral  branches,  as  the 
gastro-epiploica,  phrenic,  spermatic,  and  other  smaller  vessels,  have 
been  tied  when  they  could  be  reached  through  the  external  wound ; 
•one  such  case  is  referred  to  in  an  earlier  chapter.  Under  all  circum- 
stances, however,  wounds  of  the  visceral  vessels  must  be  considered 
very  alarming  accidents,  inasmuch  as  if  the  patient  escapes  death 
directly  from  the  haemorrhage,  almost  equal,  if  not  greater  danger  is 
run  from  the  escape  of  blood  into  the  peritoneal  sac. 

IV.  FOREIGN  BODIES  IN  THE  ABDOMEN. 

Foreign  bodies  within  the  abdominal  cavity  are  far  from  being 
uncommon,  and  are  oftener  introduced  in  one  of  three  ways  :  either 
through  the  alimentary  canal,  lodging  at  some  point  between  the 
oesophagus  and  rectum ;  by  entrance  through  the  mucous  outlets, 
anus,  vagina,  or  urethra;  or  by  perforation  of  the  parieties. 

However  entered  it  is  always  desirable  to  extract  them  as  speedily 
as  possible,  the  degree  of  danger  to  life,  as  well  as  liability  to  reten- 
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tion,  varying  somewhat  with  the  nature  of  the  foreign  material.  We 
find  it  easy  to  class  these  ohjects  under  one  of  three  heads,  the  first 
class  being  the  least  dangerous  to  life,  even  if  of  a  size  or  other  char- 
ters that  makes  expulsion  or  extraction  difficult. 

1.  Smooth,  spherical,  or  small  fiat  bodies,  swallowed  through  the 
mouth,  as  coins,  seeds  and  stones  of  fruit,  etc. 

2.  Accumulations  of  articles  taken  with  the  food,  such  as  hair,  the 
chaff  of  different  kinds  of  meal,  and  the  like. 

3.  Irregular,  sharp,  or  long  bodies,  such  as  needles,  pins,  knives, 
pencils,  artificial  teeth,  and  a  host  of  other  objects,  including  almost 
everything  that  can  by  any  possibility  be  taken  into  the  mouth, 
thrust  through  the  walls,  or  pushed  up  any  of  the  canals  or  outlets. 

Before  considering  the  methods  of  treatment  of  foreign  bodies 
found  in  the  alimentary  canal,  which  constitutes  by  far  the  largest 
proportion  of  cases, some  attention  must  be  paid  to  other  methods  of, 
entrance,  as  they  are  quickly  disposed  of,  chiefly  from  their  exceed- 
ingly unpromising  character. 

(a.)  Foreign  bodies  entering  the  abdominal  cavity  by  perforation  of 
the  parieties,  are  chiefly  missile  weapons,  as  musket  or  pistol  shot,  or, 
exceptionally  fragments  of  cutting  or  stabbing  weapons.  Falls  on 
stakes,  iron  pickets,  and  various  other  accidents  may  force  foreign 
material  through  the  parieties,  which  may  break  off  and  be  retained. 
Notwithstanding  there  are  a  few  instances  of  recovery  from  the  most 
formidable  accidents  of  this  character,  recoveries  in  which  the  foreign 
body  has  never  been  ieraoved,or  at  least  remained  undisturbed  for 
long  periods  of  time,  it  may  be  put  down  as  an  axiom  that  such 
injuries  are  of  a  mortal  character.  It  is  almost  impossible  for  the 
viscera,  blood  vessels,  or  peritoneum  to  escape  such  lesion  that  the 
most  serious  consequences  are  certain  to  ensue,  so  that  if  death  is  not 
immediate  it  will  come  on  remotely  from  secondary  morbid  action. 
Musket  balls  have  penetrated  the  intestines,  and  afterwards  been 
discharged  from  the  rectum  with  the  stool,  but  such  instances  are  too 
few  and  far  between  to  warrant  our  building  any  hopes  of  a  favorable 
issue. 

If  life  is  not  immediately  destroyed,  and  the  foreign  body  can  be  felt 
through  the  parieties,  a  question  will  arise  as  to  the  advisability  of 
attempting  its  extraction  by  operative 'measures.  The  foreign  sub- 
stance must  never  be  sougkt  for  by  the  probe,  or  any  other  method  of 
internal  examination ;  if  it  cannot  be  distinctly  felt  through  the  walls, 
and  near  the  surface  at  that,  it  is  the  part  of  wisdom  to  let  it  alone^ 
and  trust  entirely  to  expectant  measures.  Taking  such  steps  as  are 
feasible  to  arrest  haemorrhage  if  it  occurs,  to  combat  inflammation, 
w  hether  of  the  peritoneum  or  other  parts,  and  should  the  patient  sur- 
vive the  immediate  effects  of  the  accident,  open  any  abscesses  that 
may  form. 

Under  other  circumstances,  the  foreign  body  being  near  the  sur- 
face, and  plainly  discernable,  we  must  first  consider  what  additional 
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yisceral  lesion  will  be  inflicted  if  it  is  cut  down  upon,  and  if  such  an 
operation  would  in  any  way  place  the  sufferer  in  additional  danger. 
When  we  remember  that  the  accident  itself  is  almost  certain  10  cause 
death,  we  may  feel  justified  in  attempting  operative  measures  under 
circumstances  peculiarly  favorable.  What  these  circumstances  are 
cannot  be  foretold  or  anticipated  in  a  hypothetical  case.  Each  case 
will  be  one  for  special  study,  and  the  surgeon  must  decide  the  ques- 
tion on  his  own  responsibility,  or  by  calling  in  competant  counsel  and 
advice. 

(6.)  Foreign  bodies  entered  through  the  various  outlets,  are  essen- 
tially of  the  same  character  and  same  significance,  as  when  entering 
through  the  parieties.  Inasmuch  as  the  objects  found  in  these  situa- 
tions are  oftener  used  for  erotic  purposes  by  masturbators,  or  instru- 
ments for  catheterism,  or  for  purposes  of  procuring  abortion,  they  are 
usually  long  and  somewhat  slender,  embracing  such  objects  as  knit- 
ting needles,  pencils,  pieces  of  catheter,  uterine  sounds,  and  other 
articles,  which  have  oftener  pierced  the  parts,  as  the  uterus,  bladder, 
or  urethra,  and  inflict  very  serious  injury.  The  prognosis  is  based 
upon  the  extent  of  peritoneal  lesion,  and  the  injury  done  to  the  organs 
through  which  it  has  passed,  with  more  particular  reference  to 
hsemorrhage.  In  other  respects  the  condition  may  be  considered 
analogous  to  that  last  considered. 

(c.)  Foreign  bodies  in  the  intestinal  canal,  must  be  studied  more 
with  reference  to  their  characters  than  to  location.  Smooth,  oval, 
spherical,  or  regular  bodies,  regular  in  outline,  will  usually  pass  through 
the  canal  in  from  twelve  to  thirty-six  hours,  unless  too  small,  as 
cherry  stones  or  some  kinds  of  seeds,  which  are  very  apt  to  be  arrested 
in  some  of  the  rugosities  of  the  canal,  at  the  ileo-coecal  valve,  in  the 
vermiform  appendix,  or  the  sigmoid  flexure  of  the  colon.  Smaller 
bodies  are  often  retained  in  the  folds  of  the  rectum  or  anus,  and  are 
very  often  provocative  of  inflammation,  followed  by  abscess  and  per- 
foration of  the  intestine.  In  the  colon,  either  near  the  origin,  or  at 
the  sigmoid  flexure,  if  the  inflammation  is  at  all  chronic  in  character, 
cases  have  occurred  in  which  the  intestine  has  contracted  adhesions 
to  the  parieties,  the  abscess  has  opened  externally,  and  a  fistula 
formed.  Rectal  fistulse  are  also  frequently  produced  by  similar  pro- 
cesses in  the  anus  or  rectum.  If  adhesion  fails  to  occur,  the  sufferer 
is  in  great  danger  of  perforation  of  the  intestine,  with  escape  of  the 
contents  into  the  peritoneal  cavity,  and  certain  death.  In  some 
instances  the  suppuration  is  very  chronic  in  character,  the  foreign 
body  becoming  ultimately  loosened  and  carried  away,  recovery  then 
ensuing  unless  some  dyscrasia  operates  to  keep  up  the  morbid  action. 

The  most  dangerous  consequences,  at  least  to  immediate  loss  of 
life,  is  when  pointed,  or  irregularly  shaped  bodies  are  engaged  in  the 
canal,  such  as  needles,  knife  blades,  false  teeth,  etc.  They  produce 
serious  lesions  as  soon  as  lodged,  rapid  ulceration,  or  even  positive 
laceration  of  the  parts,  and  rapid  death  from  escape  of  the  intestinal 
contents. 
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Equally  dangerous,  although  operating  more  slowly,  is  the  accumu-' 
lation  of  indigestible  substances,  either  in  the  stomach  or  other  por- 
tions of  the  canal.  Probably  one  prominent  element  of  danger  is  the 
slow  chronic  nature  of  the  difficulty,  the  symptoms  closely  resembling 
ordinary  indigestion,  and  not  attracting  attention  until  they  become 
so  violent  that  there  can  be  no  doubt  that  serious  mischief  has  been 
inflicted. 

The  symptoms  depend  entirely  upon  the  nature  of  the  foreign 
material.  When  acute  in  character,  that  is  immediately  succ*  eding 
lodgment,  there  is  usually  pain,  more  or  less  severe,  distinctly  located 
at  the  seat  of  lodgment.  In  spare  persons,  and  when  the  foreign 
body  is  of  some  size,  it  is  sometimes  possible  to  feel  it  from  the  out- 
side, or  it  may  be  recognized  by  sight  alone  from  the  pushing  out  of 
the  parieties.  The  body  being  pointed,  sharp,  or  of  irregular  shape, 
particularly  when  metalic,  the  pain  will  be  very  severe,  and  definitely 
located.  When  the  accumulation  is  slow,  if  lodged  in  the  stomach, 
the  symptoms  will  be  those  of  indigestion,  gradually  increasing  in 
severity,  and  usually  for  a  long  time  will  baffle  the  diagnostic  skill  of 
the  surgeon.  The  symptoms  will  finally  simulate  carcinoma,  or  some 
tumor  formation,  and  I  know  of  no  method  of  examination  that 
promises  accuracy  in  the  conclusions  reached.  It  would  seem  that 
the  history  of  the  case  is  the  only  guide  to  a  correct  understanding. 

The  prognosis  depends  upon  the  time  elapsing  since  the  admission 
of  the  foreign  body,  its  nature,  and  the  point  of  lodgment.  In  recent 
cases,  where  a  surgeon  is  called  in  at  once,  if  the  body  is  not  too  large 
to  pass  the  ilio-coecal  valve,  is  not  sharp  pointed,  or  very  irregular  in 
shape,  the  prognosis  is  good.  It  is  less  so,  under  different  circum- 
stances, as  where  it  has  become  engaged  at  one  point,  been  in  position 
for  some  hours  or  days,  is  too  large  to  pass  the  ileo-coecal  opening,  or 
sharp  pointed,  or  irregular  in  shape.  When  it  is  the  result  of  slow 
accumulations  in  the  stomach,  coecum,  sigmoid  flexure,  or  near  the 
termination  of  the  ileum,  particularly  where  inflammation,  suppura- 
tion, or  ulceration  has  commenced,  the  prognosis  is  not  only  bad,  but 
a  recovery  may  properly  be  considered  impossible,  unless  under  very 
exceptional  circumstances.  True,  musket  balls,  or  other  foreign 
material  of  even  move  unfavorable  composition,  have  become  encysted , 
or  induced  the  formation  of  fistulas,  even  passed  out  with  the  stool, 
and  life  has  been  preserved,  the  injured  person  dying  years  afterward 
from  other  conditions  unconnected,  apparently  with  the  foreign  body. 
Such  occurrences  are  exceedingly  rare,  however,  and  are  the  result  of 
causes  originating  in  accident  or  vital  processes  beyond  the  control  of 
art,  and  should  have  little  if  any  weight  in  establishing  prognosis. 

Treatment  is  largely  expectant.  As  a  rule  when  a  child  swallows 
some  foreign  body,  says  Mr.  Pollock  (Holmes  Surg.)  the  mother 
gives  a  dose  of  castor  oil,  or  some  other  cathartic,  and  then  sends  for 
the  surgeon.  This  is  the  very  worst  practice  possible.  The  indica- 
tion, particularly  in  the  case  of  material  that  is  capable  of  passing 
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through  and  out  of  the  intestines,  is  to  promote  solidity  of  the  faeces, 
that  the  foreign  body  may  become  imbedded  in  it,  possibly,  and  thus 
carried  out  with  the  stool.  The  violent  peristalsis  caused  by  cathar- 
tics, must  at  once  have  a  tendency  to  fix  the  body,  particularly  if 
sharp  pointed,  in  some  part  of  the  mucous  surface,  and  the  fluid 
character  of  the  dejections  will  fail  to  dislodge  it,  except  under  some- 
what peculiar  and  perhaps  accidental  circumstances. 

In  the  case  of  large  bodies  engaged  in  the  canal,  a  question  of 
extraction  by  abdominal  incision  may  be  entertained.  Such  cases  are 
hopelessly  fatal,  as  a  rule ;  very  rarely  adhesions  may  form  to  the 
parieties,  and  a  fistula  be  established.  The  operation,  on  the  other 
hand,  is  one  of  the  most  formidable  character,  and  hardly  less  fatal 
than  the  accident  itself.  The  surgeon  is  thus  placed  in  a  highly 
embarrassing  position.  It  might  be  said  that  when  the  foreign  body 
can  be  felt  or  seen  through  the  walls  of  the  abdomen,  or  its  location 
accurately  pointed  out  by  the  subjective  symptoms,  if  it  can  be  easily 
reached,  without  going  through  a  very  prolonged  search,  the  case  may 
be  fairly  presented  to  the  parties  intrusted,  the  patient  and  friends, 
and  the  operation  be  performed  or  declined  on  their  decision.  If 
attempted,  every  precaution  must  be  taken  to  have  it  at  once  under- 
stood that  the  operator  assumes  no  responsibility,  and  it  is  only 
attempted  as  a  last  resort. 

Full  details  will  be  given  in  a  later  work  in  this  series  (Surgical 
Operations,)  at  this  time  it  is  only  necessary  to  give  a  few  general 
hints.  The  great  danger  is  in  effusion  of  the  contents  of  the  intestine 
into  the  peritoneum,  and  injury  done  this  membrane  by  the  manipu- 
lations necessitated  by  the  operation.  The  preliminary  incision  should 
be  in  the  direction  that  exposes  the  muscles  and  blood  vessels  to  the 
least  injury,  and  as  deep  as  possible  without  opening  the  peritoneum. 
The  remaining  layers  are  to  be  carefully  opened  on  a  director,  to  the 
full  extent  of  the  integumentary  wound.  The  viscus  containing  the 
foreign  body  is  to  be  drawn  out  through  the  wound,  if  possibly  entirely 
outside  of  the  abdomen  to  a  convenient  extent,  and  cautiously  opened. 
The  impaction  being  complete,  there  is  manifestly  a  damming  up  of 
the  contents  on  the  proximal  side  of  the  foreign  body,  which  might 
escape  into  the  peritoneal  cavity  if  the  part  were  opened  inside  the 
abdomen.  The  foreign  body  being  extracted,  treat  the  case  as  an 
ordinary  wound  of  the  viscus,  either  closing  it,  or  forming  an  artificial 
anus  as  the  circumstances  may  seem  to  require. 

After  treatment  must  be  conducted  with  a  view  to  prevent  periton- 
itis, or  modify  it  if  occurring,  which  will  often  be  secured  by  the  aid 
of  Aeon,  or  Arnica. 
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XXV.    INJUEIES    OF    THE    PELVIS. 

A  systematic  treatise  on  the  accidents  to  which  the  pelvis  and  its- 
contents  are  liable,  mnst  necessarily  include  much  that,  under 
other  circumstances,  would  be  more  appropriately  referred  to  in  other 
chapters.  Properly  speaking,  lesions  of  the  uterus,  ovaries,  vagina, 
urethra,  rectum,  bladder,  ureters,  muscles,  both  external  and  internal 
to  the  pelvis,  with  the  blood  vessels,  and  other  contiguous  structures, 
should  be  considered  in  a  systematic  treatise.  In  the  present  instance, 
however,  in  view  of  the  fact  that  other  chapters  considered  traumatic 
conditions  affecting  the  intestines,  and  in  those  to  come  the  genitalia, 
and  muscles  associated  with  the  pelvis  and  lower  extremities  will 
receive  full  attention,  at  this  time  I  will  take  up  lesions  of  the  bladder 
and  ureters,  and  fractures  and  dislocations  of  the  pelvic  bones. 

I.  INJURIES  OF  THE  BLADDER   A.ND  URETERS. 

The  injuries  of  the  urinary  organs  contained  within  the  pelvic 
cavity,  are  lacerations,  wounds,  and  the  entrance  of  foreign  bodies. 

1.  The  Bladder,  perhaps  with  greater  frequency  among  men,  is 
exposed  to  many  forms  of  injury,  resulting  for  the  most  part  in  lacera- 
tion, or  some  perforating  lesion,  constituting  an  accident  of  the  most 
extreme  gravity. 

(a.)  Contusion  and  Concussion  of  the  bladder,  produced  by  blows  in 
that  region,  particularly  when  the  bladder  is  only  partly  distended 
with  urine,  is  an  accident  of  infrequent  occurrence.  The  bladder 
being  quite  movable,  to  a  certain  extent,  it  is  quite  effectually  pro- 
tected from  the  consequence  of  ordinary  jars  and  contusion,  so  much  so 
that  a  lesion  from  such  a  cause  must  be  an  exceedingly  exceptional 
occurrence.  It  would  be  much  easier  to  produce  laceration  than 
simple  contusion,  whilst  concussion,  to  a  limited  extent,  might  be  far 
more  certain.  The  two  conditions  are  mentioned  together,  in  this 
place,  from  the  fact  that  the  symptoms  are  very  similar,  so  much  so 
that  it  is  a  matter  of  exceeding  difficulty  to  differentiate,  in  a  large 
majority  of  instances,  notwithstanding  the  remote  consequences  may 
be  quite  dissimilar. 

A  sudden,  sharp  blow,  or  a  fall  from  a  considerable  height,  would 
be  more  likely  to  produce  a  concussion  than  a  bruise,  although  both 
conditions  may  exist.    A  severe  compressing  injury,  as  a  heavy  blow 
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in  the  pelvic  region,  particularly  if  there  is  a  resisting  body  applied 
to  the  back,  as  when  the  wheel  of  a  wagon  passes  over  the  body,  will 
produce  contusion  or  laceration.  A  reference  to  causation  may  thus 
enable  the  surgeon  to  distinguish  between  concussion  or  contusion ; 
at  all  events  to  estimate  the  probabilities. 

Under  either  circumstances,  the  symptoms  will  be  as  follows : 
retention  of  urine,  and  pain  in  the  region  of  the  bladder.  In  the  case 
of  concussion,  the  pain  will  not  be  quite  so  prominent  or  continuous 
■as  when  contusion  has  occurred.  In  concussion,  also,  there  will  be 
little  if  any  desire  to  evacuate  the  bladder,  and  the  surgeon  may  not 
suspect  retention  until  his  attention  is  called  to  the  pelvic  swelling 
and  a  catheter  is  introduced.  There  is  a  paralytic  condition,  which 
is  usually  of  short  duration,  if  the  urine  is  not  allowed  to  accumulate 
in  great  quantities. 

In  contusion  there  may  be  a  paralytic  state  of  the  bladder,  but  it  is 
not  usual  or  very  marked.  The  contractility  remains,  but  the  pain 
produced  by  attempting  to  expel  the  urine,  obliges  the  sufferer  to 
desist,  the  urine  accumulates,  and  the  bladder  becoming  over-dis- 
tended, there  may  be  an  atonic  condition  induced  thereby.  More- 
over, in  cases  of  contusion,  there  is  often  some  ecchymosis  of  the 
parts  over  the  bladder,  or  other  evidences  of  mechanical  injury. 

The  prognosis,  in  cases  of  contusion,  depends  entirely  upon  the 
nature  and  extent  of  the  lesion.  In  the  large  majority  of  instances, 
a,  perfect  cure  may  be  confidently  predicted.  When,  however,  the 
contusion  is  severe,  and  a  fold  or  small  portion  of  the  bladder  has 
been  severely  squeezed,  it  may  become  devitalized,  the  part  slough, 
and  the  patient  exposed  to  uiinary  extravasation  and  consequent 
death.  In  some  rare  instances  it  is  possible  that  adhesions  may 
form  between  the  parieties  and  the  bladder,  and  effusion  prevented. 
The  fact  that  the  pain  gradually  subsides,  the  contractility  of  the 
bladder  becomes  restored,  and  the  urinary  excretion  is  free,  and 
eopious,  must  be  interpreted  as  favorable  indications,  and  recovery  is 
quite  certain.  On  the  other  hand,  the  subsidence  of  pain,  with  con- 
tinued atony,  and  scanty  excretion,  with  symptoms  of  uraemic 
poisouing,  will  be  indicative  of  perforation  of  the  bladder,  or 
progressing  disintegration,  and  renders  the  prognosis  consequently 
grave. 

Whilst  perforation,  and  consequent  urinary  infiltration  is  generally 
a  fatal  occurrence,  yet  it  is  not  uniformly  so,  as  circumstances  may 
favor  a  circumscribed  abscess,  which  may  discharge  externally, 
and  form  a  fistula.  This  will  be  returned  to,  in  a  later  paragraph, 
but  at  this  time  the  fact  may  be  noticed,  and  encouragement  given  to 
practitioners  to  continue  to  treat  the  case  to  the  end,  a  fortunate 
conclusion  being  possible  now  and  then. 

Concussion  of  the  bladder  may  usually  be  pronounced  curable, 
unless  the  sufferer  is  of  advanced  age,  or  one  of  dissipated  habits. 
The  most  frequent  of  the  unfortunate  results  is  in  more  or  less  per- 


INJURIES    OF   THE    PELVIS.  4S1 

manent  paialysis,  partly  from  atony,  the  result  depending,  to  some 
considerable  extent,  upon  the  promptitude  with  which  a  diagnosis  is 
made,  and  the  bladder  emptied.  In  subjects  predisposed,  either  by 
age  or 'habit,  to  visceral  lesions,  the  neglect  to  empty  the  bladder 
within  the  lirst  forty-eight  hours  after  the  accident,  may  result  in 
1  permanent  impairment  of  the  function  of  the  organ. 

Treatment,  in  both  contusion  and  Concussion,  is  practically  the 
same.  As  a  preliminary,  the  bladder  must  be  emptied  at  once,  and 
either  kept  empty  by  retaining  a  catheter,  or  drawing  the  urine  as 
often  as  once  in  four  hours.-  This  will  avert  the  danger  of  atony,  in 
cases  of  concussion,  and  lessen  the  danger  of  perforation,  in  cases  of 
contusion,  by  relieving  the  tension,  and  consequent  disposition  to 
devitalization. 

Arnica,  is  the  remedy  first  indicated,  in  both  conditions,  which 
should  be  persevered  in  until  all  danger  of  paralysis  or  perforation  has 
passed:  After  a  reasonable  time,  varying  with  the  violence  of  the 
-accident  from  twenty-four  to  forty-eight  hours,  if  no  manifest 
improvement  occurs,  the  treatment  must  be  changed  with  reference 
to  the  nature  of.  the  accident.  Thus  in  cases  of  contusion,  perfora- 
tion being  the  most  prominent  danger,  Arsen.,  Lack,  or  Calc.  must  be 
nsed,  as  the  symptoms  indicate,  the  first  named  usually  taking  the 
lead.  In  cases  of  concussion,  Nuxvom.  or  Sulph.  will  be  more  or  less 
prominently  indicated,  paralysis  being  the  probable  danger. 

Perforation  and  extravasation  having  occurred,  the  case  must  be 
treated  on  different  principles,  which  will  be  considered  in  a  later 
paragraph. 

(&.)  "Rupture  of  the  Bladder,  is  one  of  the  most  alarming  accidents  to 
which  man  is  exposed,  next  in  fatality,  probably,  to  rupture  of  the 
intestines.  Out  of  fifty  examples  collected  by  Mr.  Bikkett,  only 
three  were  known  to  haye  recovered,  and  in  one  of  these  the  diagno- 
sis was  not  by  any  means  conclusively  established. 

The  causes  are  always,- in  the  absence  of  lesions  extending  from 
near  parts,  severe  concussion  or  contusion,  when  the  bladder  is  over- 
distended,  in  most  of  the  instances  recorded  the  patient  being  intoxi- 
cated at  the  time  of  the  accident.  Post  mortem  examinations  have 
shOwn  that  the  rent  is  usually  on  the  posterior  surface,  extending  from 
"the  urachus  downwards,  and  not  infrequently  involving  the  peri- 
toneum. In  some  rare  cases',  it  has  occurred  anteriorily,  but  therecti 
muscles,  and  the  strong  fascia  on  the  front  of  the  abdomen,  protects 
the  viscus  from  the  effects  of  direct  injury  to  a  very  considerable 
•extent. 

•'  The  symptoms  are  sudden  pain  in  the  region  of  the  bladder,  with 
constant  and  distressing  desire  to  urinate, the  urine  being  scanty,  and 
bloody.  There  is  extreme  collapse,  the  surface  being  cold  and  clammy, 
the  mouth  dry,  tormenting  thirst,  and  a  burning  pungent  heat  in  the 
pelvis',  gradually  extending  throughout  the  abdomen.  In  a  short 
space  of  time,  peritonitis  will  become  general,  the  abdomen  distended 
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and  hard,  and  exquisitely  sensitive  to  touch  and  pressure.  The  symp- 
toms are  so  pronounced  in  character,  that  when  taken  in  connection 
with  the  nature  of  the  accident,  there  can  be  little  doubt  in  the  diag- 
nosis. 

The  prognosis  is  at  all  times  very  unfavorable,  as  has  already  been 
intimated.  With  rupture  of  the  posterior  wall  of  the  bladder,  I  con- 
sider hope  of  recovery  to  be  utterly  vain,  although  one  such  case  is 
mentioned.  Of  the  three  instances  of  recovery  noted  above,  two  of 
them  suffered  anterior  laceration  thereby  avoiding  peritonitis.  Where 
life  is  spared  we  must  expect  pelvic  cellulitis,  abscess  in  some  portion 
of  the  region,  with  fistulse  at  a  point  only  to  be  determined  by  the  cir- 
cumstances of  the  case. 

Treatment  must  be  prompt,  the  almost  certainty  of  death  should  not 
induce  us  to  relax  our  efforts.  The  indications  are  first  to  prevent 
urinary  extravasation  continuing,  next  to  combat  and  anticipate  the 
almost  certain  advent  of  peritonitis,  finally,  if  suppuration  ensues,  to 
promote  its  early  evacuation. 

Peritonitis  cannot  be  avoided  if  there  is  escape  of  urine  into  the 
cavity  of  that  sac.  Until  symptoms  of  this  complication  arise,  it  will 
be  impossible  to  determine  whether  the  laceration  is  posterior  or 
anterior.  Fortunately,  as  far  as  diagnosis  is  concerned,  peritoneal 
inflammation  will  not  be  long  delayed ;  in  the  majority  of  instances, 
it  will  be  fully  established  by  the  time  the  surgeon  reaches  the  scene 
of  the  accident.  To  meet  the  condition,  I  know  of  no  remedy  that 
promises  more  than  Aconite  or  Rhus,  the  indications  being  quite  simi- 
lar in  general.  The  remedy  should  be  given  in  repeated  doses,  say 
once  in  fifteen  or  twenty  minutes,  until  some  effect  is  produced,  when 
the  intervals  may  be  lengthened.  Warm  application  to  the  abdomen 
should  not  be  omitted,  and  in  spite  of  the  well  founded  objection 
entertained  to  topical  medication,  I  feel  warranted  in  urging  the 
employment  of  irritating  applications.  A  little  mustard,  or  even  salt, 
may  answer  every  purpose.  The  etiology  of  the  case,  however,  does 
not  warrant  the  expectation,  or  even  hope,  that  treatment  will 
influence  the  progress  of  the  inflammation,  the  urinary  secretion  hav- 
ing particularly  unfavorable  effects  on  the  peritoneal  membrane^ 
perhaps  in  excess  of  anything  else  in  the  way  of  normal  secretions,  to 
all  of  which  this  sensitive  tissue  very  quickly  responds.  .Nevertheless 
it  would  be  utterly  unpardonable  to  omit  any  means  that  might,  by 
even  the  most  remote  possibility,  promise  some  success. 

Urinary  extravasation  occurs  at  once,  as  a  matter  of  course,  and 
whatever  damage  results  from  contact  of  urine  with  tissues  intuler 
ant  of  it,  is  at  once  accomplished.  There  is  a  hope,  in  the  early 
moments  of  the  accident,  that  it  may  be  extravasated  into  the  pelvic 
cavity,  external  to  the  peritoneum ;  but  even  if  the  reverse  proves  to 
be  the  case,  there  is  an  imperative  necessity  for  preventing  any 
further  extravasation,  The  means  by  which  this  may  be  attained  are 
many  and  various.    The  first  indication  is  to  keep  the  bladder  con- 
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traded  and  empty,  thus  keeping  the  edges  of  the  rent  in  something 
approaching  apposition,  placing  the  parts  in  a  position  conducive  to 
repair.  The  reaccumulation  of  urine  is  to  be  combatted  by  attention 
to  the  food,  and  frequent  evacuations  of  the  bladder.  Under  no  cir- 
cumstances must  the  patient  be  alio  ved  to  attempt  micturition  ;  as 
the  danger  is  great  that  the  edges  of  the  rent  may  be  partially  torn 
asunder,  if  some  attempt  at  repair  is  made,  or,  in  any  case,  there  is 
far  greater  probability  that  the  urine  will  escape  by  the  rent  than  the 
urethra.  Feed  sparingly ;  in  fact  deny  all  food,  until  twenty-four 
hours  has  passed,  and  then  administer  it  in  quantities  just  sufficient 
to  maintain  life,  which  will  have  the  effect  to  lessen  the  formation 
of  uririe.  The  tormenting  thirst,  however,  may  be  allayed  by  admin- 
istering ice,  broken  into  small  fragments.  There  will  naturally  be  a 
small  amount  of  urine,  due  to  the  shock,  collapse,  and  local  disturb- 
ance, and  there  need  not  be  much  fear  of  a  great  accumulation, 

The  question  will  arise,  shall  the  urine  be  evacuated  by  frequent 
catheterization,  or  shall  an  attempt  be  made  to  keep  the  catheter  in 
the  bladder.  The  answer  must  be  left  for  each  practitioner  to  decide 
for  himself  as  occasion  arises,  as  there  are  many  cases  in  which  the 
instrument  is  passed  through  the  rent  into  the  peritoneal  cavity,  and 
more  danger  results,  or  quite  as  much,  as  if  the  urine  were  allowed  to 
collect.  If  it  appears  that  the  instrument  can  be  made  to  remain 
just  within  the  neck  of  the  bladder,  and  is  not  in  danger  of  going 
through  the  laceration,  it  will  be  proper  to  retain  a  catheter  ;  under 
other  circumstances,  the  urine  had  better  be  withdrawn  once  in  four 
hours,  at  least.  Some  surgeons  have  proposed,  in  all  cases  of  lacera- 
tion, whether  pelvic  or  peritoneal,  to  open  the  bladder  by  perineal 
section,  as  for  lithotomy,  keeping  the  wound  open.  I  am  not  aware 
what  degree  of  success  attends  the  operation,  knowing  of  no  reports 
of  cases  in  which  it  has  been  tried ;  it  appears  to  be  a  recommendation 
not  based  on  clinical  experience.  Should  the  case  survive  the 
primary  conditions,  the  patient  must  be  unremittingly  watched  for 
at  least  fourteen  d>ys,  after  which  time  there  will  be  a  fair  presump- 
tion that  the  rent  has  healed,  and  the  patient  be  allowed  to  empty  the 
bladder  naturally. 

Suppuration  may  occur  in  any  case  that  survives  the  primary  con- 
ditions, more  particularly  when  the  extravasation  has  been  pelvic. 
It  will  be  announced  by  the  customary  signs,  rigors,  throbbing  pains, 
etc.,  and  it  will  at  once  demand  a  careful  and  minute  search  for  the 
point  of  collection,  and  immediate  evacuation.  The  perineum,  the 
rectum,  and  in  the  case  of  women,  the  vagina,  must  be  thoroughly 
explored,  and  suspiciously  fluctuating  points  be  examined  with  the 
exploring  needle,  trocar,  or  aspirator.  Pus  being  found,  it  must  be 
completely  evacuated.  If  the  sac  fills  up  again,  shortly,  it  must  be 
again  emptied.  Should  there  be  no  indications  of  an  attempt  at 
immediate  closure,  the  wound  may  be  kept  open,  a  fistula  estab- 
lished, and  Calc.  phos.  6x;  given  four  times  a  day,  until  some  signs  of 
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a  subsidence  of  the  process  appears.  The  fistula  is  then  to  be  closed, 
by  proper  methods,  often  by  an  operation  of  a  major  character,  which 
will  receive  attention  at  the  proper  time.  There  being  evidences  of 
an  attempt  at  repair  after  one  or  two  emptyings  of  the  pyogenic  sac, 
the  process  may  be  hastened  by  injecting  a  weak  solution  of  Iodine, 
about  in  the  proportion  of  cne  to  ten,  as  in  the  case  of  the  old  opera- 
tions for  hydrocele. 

During  all  these  procedures,  whilst  it  is  imperative  that  the  diet 
must  be  carefully  regulated  so  that  it  is  just  sufficient  to  sustain  life, 
it  is  equally  essential  that  the  vital  powers  are  not  allowed  to  fail  from 
too  little  nourishment.  It  is  a  nice. question  to  solve,  and  one  that 
must  engage  the  serious  attention  of  the  surgeon. 

(c.)  Wounds  of  the  Bladder,  whilst  sufficiently  fatal,  are  less  so  than 
lacerations,  notwithstanding  there  is  usually  much  associated  injury, 
as  wounds  of  the  parieties,  fracture  of  the  pelvis,  and  frequently  open- 
ing of  blood  vessels  of  size.  In  the  records  of  the  war  department, 
we  find  one  hundred  and  eighty-three  cases  of  shot  wound  of 
the  bladder,  with  only  a  loss  of  ninety-six,  or  a  ratio  of  52.5. 
It  is  true  in  very  few  was  recovery  perfect,  some  functional 
difficulty  remaining ;.  in  some  cases  life  was  ultimately  lost,  after 
years  of  suffering.  The  fatal  results,  in  all  cases  of  which  we 
have  reports  in  detail,  was  due  to  peritoneal  lesions,  chiefly  from  the 
extravasation  of  urine.  In  many  that  recovered,  the  urine  had  been 
extravasated  into  the  pelvic  cavity,  with  consequent  diffuse  suppura- 
tion, and  ultimate  fistulas.  The  remarkable -results,  however,  are  not 
to  be  attributed  to  greater  skill  of  army  surgeons  ;  it  is  shown  by  the 
records,  as  in  the  case  of  intestinal  lesion,  that  the  existence  of  an 
external  wound  was  of  benefit  to  the  patient,  as  its  situation  was  such 
that  the  urine  flowed  freely  out,  thus  avoiding  collections  of  this  fluid 
within  the  cavity  of  the  peritoneum.  A  single  drop  of  urine  in  the 
peritoneal  sac,  would  undoubtedly  cause  a  more  or  less  violent  peri- 
tonitis, but  not  as  dangerous  as  when  a  large  quantity  was  extrava- 
sated, incapable  of  being  removed,  and  constantly  receiving  fresh 
additions. 

The  symptoms,  prognosis,  and  treatment,  are  to  be  conducted  upon 
the  same  general  principles  laid  down  for  the  treatment  of  visceral 
lesions  of  the  abdomen  in  general.  There  is  a  single  item  of  interest, 
peculiar  to  wounds  of  this  viscus,  that  must  be  adverted  to  in  addition. 

A  urinary  fistulse  may  form,  at  the  wound,  either  of  entrance  or  of 
exit,  and  which  will  occasionally  remain  open  indefinitely,  in  some 
cases  most  of  the  urine  passing  by  this  unnatural  channel.  The 
impossibility  of  controlling  the  urinary  discharge,  from  the  absence 
of  detrusor  muscles,  permits  a  constant  dribbling  of  urine,  which  not 
only  keeps  the  parts  with  which  it  comes  into  contact  excoriated,  and 
sore,  but  imparts  a  urinous  odor  to  the  whole  person.  From  every 
point  of  view  it  is  essential  that  this  opening  should  be  closed,  pro- 
vided there  is  no  impediment  to  the  passage  of  urine  by  the  natural 
channels.    The  urethra  being  closed,  or  the  natural  flow  of  urine 
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obstructed  by  other  means,  the  restoration  of  the  natural  channel  wil 
usually  cause  fistula  to  close,  or  at  all  events  is  an  essential  preliminary 
step.  This  will  require  consideration  by  works  on  operative  surgery, 
being  decidedly  an  operation  of  the  first  magnitude  in  some  instances. 
The  passage  to  the  bladder  being  open,  the  patient  must  be  compelled 
to  attempt  voiding  urine  by  it  constantly,  the  fistula  must  be  covered 
with  a  pad,  and  the  flow  of  urine  through  it  arrested.  The  cessation 
of  the  passage  of  urine  through  the  fistula  will  usually  leave  it  in  a 
condition  favorable  to  a  cure ;  if  it  does  not  close,  after  the  urine  has 
become  diverted  into  its  proper  channel,  it  must  he  closed  by  an 
operation.  The  sides  of  the  fissure  may  be  destroyed  by  caustic  appli- 
cations, or  scarified  with  a  tine  tenotome,  and  dressed  with  a  com- 
press and  firm  bandage. 

(d.)  Foreign  bodies  in  the  Bladder  are  not  uncommon,  and  are  of  very 
great  variety,  both  with  reference  to  their  character,  and  their  mode 
of  entrance.  They  may  consist  of  pieces  of  bone,  driven  in  by  gun- 
shot lesions  of  the  pelvis;  of  shreds  of  clothing,  pieces  of  buttons, 
etc.,  from  the  same  cause  ;  bullets,  or  pieces  of  other  weapons;  pieces 
of  catheters  broken  off  in  the  bladder  ;  articles  of  various  kinds  intro- 
duced for  many  questionable  purposes.  The  mode  of  entrance  may 
be  through  the  urethra,  through  the  rectum  or  vagina,  through  the 
parieties  of  the  abdomen,  or  by  ulcerative  absorption  when  lying  in 
contact  with  the  bladder  for  some  time. 

The  symptoms  produced,  depend  very  largely  upon  the  nature  of  the 
foreign  material.  When  long  and  pointed,  there  will  be  local  pain, 
pain  at  once  referred  to  the  introduction  of  some  foreign  body.  When 
smaller,  the  symptoms  will  be  very  similar  to  those  of  stone  in  the 
bladder,  viz.,  weight  in  the  perineum,  rolling  in  the  bladder,  more  or 
less  pain  in  the  tip  of  the  glans,  or  in  the  testes;  bloody  urine,  and 
frequent  micturition. 

The  prognosis  depends  upon  the  nature  of  the  body.  When  sharp 
and  pointed,  the  bladder  may  be  wounded,  urine  extravasated,  and 
fatal  peritonitis  ensue.  When  soluble,  it  may  be  dissolved,  and 
expelled  in  the  urine,  or  when  partially  dissolved  it  may  become 
encrusted  with  phosphates  or  other  urinary  salts,  and  become  a  veri- 
table vesical  calculus.  Musket  balls,  fragments  of  shell,  pieces  of 
bone,  or  other  solid  substances  have  often  become  encrusted  -by 
urinary  salts,  and  assume  all  the  characters,  and  cause  all  the  symp- 
toms of  urinary  stone  from  other  causes. 

The  treatment  is  precisely  as  if  we  had  a  case  of  stone  to  deal  with. 
Extracted  by  the  urethra  when  small  enough  to  pass  that  canal ; 
when  of  different  characters,  it  must  be  removed  by  perineal  or  hypo- 
gastric incision,  according  to  circumstances;  taking  the  same  steps, 
and  practicing  the  same  precautions  as  in  an  operation  for  stone. 
Fov  this  reason,  the  reader  is  referred  to  works  on  operative  surgery. 

II.   INJURIES  OF  THE  URETERS. 

As  a  result  of  severe  concussion,  occasionally  from  direct  injury, 
the  ureters  may  be  torn,  or  they  may  become  wounded  in  various 
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ways.  The  accident  is  one  quite  rare,  fortunately,  and  is  so  similar  in 
symptoms  and  results  that  it  is  almost  impossible  to  distinguish  it 
from  laceration  of  the  bladder.  As  compared  to  vesical  lesions,  the 
indications  are  purely  negative.  Thus  there  will  be  all  the  signs  of 
urinary  extravasation,  but  there  are  no  symptoms  of  rupture  of  the 
bladder.  The  absence  of  blood  in  the  urine,  unless  the  bladder  par- 
takes in  the  injury,  and  freedom  of  micturition,  will  usually  serve  to 
make  out  a  diagnosis. 

Beyond  recognition  of  the  accident,  there  is  little  of  interest 
attached  to  it,  the  result  being  almost  certainly  in  death.  There 
have  been  recoveries,  by  suppuration  and  nstulse,  but  the  continued 
peritoneal ;  ctivity  of  the  kidney  prevents  the  arrest  of  the  extravasa- 
tion by  any  means  short  of  nephrectomy,  an  operation  of  too  much 
magnitude  to  be  lightly  undertaken.  If  life  is  not  immediately 
imperilled,  from  severe  peritonitis,  it  might  be  proper  to  consider  the 
propriety  of  such  an  operation.  No  advice  can  be  given  on  this 
point;  each  surgeon  must  be  the  judge  of  the  indications,  the 
circumstances  as  they  are  presented  controlling  his  judgment. 

III.     FRACTURES  OF  THE  PELVIS. 

The  bones  of  the  pelvis,  for  surgical  purposes,  are  the  innominate, 
the  sacrum,  and  the  cocyx.  Anatomically,  up  to  the  period  of  con- 
solidation, we  might  consider  the  ileum,  ischium,  and  pubis,  separate 
bones  ;  but  as  there  is  practical  utility  in  considering  fractures  in 
o:ie  or  the  other  portion  of  what  is  essentially  a  single  bone  (as  in 
fact  the  lesion  will  rarely  be  confined  to  a  single  portion),  it  seems 
more  rational  to  adopt  a  classiQcation  like  that  above. 

The  pelvis,  at  once  from  the  strength  of  the  bones  entering  its  com- 
position, and  their  protection  by  thick  layers  of  large  muscles,  can 
only  be  injured  by  the  exertion  of  extreme  force,  which  operates  to 
make  fracture  rather  an  infrequent  occurrence.  For  the  same 
reason,  when  injury  is  inflicted  on  the  bones,  the  accident  is  a  grave 
one,  the  force  with  which  it  is  accomplished  communicating  almost 
certain  injury  to  the  organs  contained  within  the  cavity.  This  is  par- 
ticularly true  of  simple  fractures  as  they  occur  in  civil  practice.  In 
military  practice,  shot  perforation  forms  by  far  the  largest  proporton 
of  fractures,  and  we  find  the  results  are  remarkably  favorable.  Thus 
in  Table  IX,  (Med.  and  Surg.  Hist,  of  the  War,  Pt.  2,  Surg.  Vol.  p. 
423)  the  results  are  given  as  follows : 
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Prom  this  somewhat  imperfect  analysis,  it  can  be  inferred  that  the 
mortality  was  in  direct  proportion  to  visceral  injury.  Thus  there 
were  reported  of  cases  in  which  no  visceral  lesion  is  mentioned,  1547 
cases,  furnishing  560  deaths,  or  more  than  one  third.  Of  cases  in 
which  such  lesions  were  recognized,  there  were  495,  with  a  mortality 
of  229,  or  nearly  half.  This,  however,  does  not  include  the  serious 
disability  often  surrounding  pelvic  fractures,  from  injury  done  the 
viscera.  Such  complications  as  chronic  abscess,  urinary  fistulas,  and 
•aneurism,  have  occurred  in  my  own  experience,  and,  I  doubt  not,  to  a 
far  larger  extent,  in  that  of  practitioners  with  wider  opportunity  for 
study. 

(a.)  Fractures  of  the  Innominate  are  for  the  most  part  produced  by 
extreme  violence,  such  as  falls  from  a  height,  or  the  passage  of  a 
cart  wheel  across  the  pelvis.  There  are  a  number  of  minor  fractures, 
such  as  the  separation  of  the  anterior  superior  spinous  process,  or  the 
rim  of  the  acetabulum,  that  are  occasionally  produced  by  slighter  and 
indirect  violence.  The  latter,  however,  will  be  more  appropriately 
considered,  in  connection  with  dislocations  of  the  hip,  with  which  it 
is  very  frequently  associated.  The  separation  of  the  spinous  process, 
always  by  direct  violence,-  is  quite  easily  recognized,  its  prominent 
position,  facility  of  examination,  and  mobility  easily  detected  forbids 
error,  unless  under  very  exceptional  circumstances. 

Considering  the  os  innominata  as  a  single  bone,  we  rarely  find  frac- 
ture confined  to  one  portion  of  it.  In  some  few  instances  in  which 
falls  on  the  feet  have  driven  the  head  of  the  femur  through  the  floor 
of  the  acetabulum,  the  lines  of  fracture  have  been  found  to  radiate 
from  the  point  of  injury  along  the  line  of  union  between  the  original 
-divisions  of  the  bone,  that  is  the  ileum,  ischium,  and  pubis.  So  also, 
even  ic  the  case  of  young  children,  those  in  whom  the  bones  have  not 
become  firmly  united,  a  fracture  in  one  division  rarely  fails  to  extend 
■over  into  another. 

Excluding  gun-shot  injuries,  the  force  necessary  to  produce  a  frac- 
ture of  the  pelvic  bones,  protected  from  ordinary  violence  as  they  are, 
must  be  so  great  that  some  injury  is  usually  communicated  to  the 
pelvic  viscera.  The  associated  injury  may  be  caused  by  spiculae  of 
bone  driven  into  the  various  organs,  crushing  from  the  severe  compres- 
sion, concussion  from  the  jar  of  a  fall,  or  contusion  from  a  sharp  blow. 
The  lesion  will  under  all  circumstances  greatly  add  to  the  gravity  of 
the  accident,  perhaps  the  greatest  danger  being  from  urinary  extrava- 
sation, or  haemorrhage.  Indeed  it  would  seem  that  the  fracture  itself 
is  the  least  important  in  the  group  of  lesions,  at  least  as  far  as  menace 
to  life  is  concerned.  The  symptoms  of  visceral  lesion  are  precisely  the 
same  as  when  occurring  from  other  causes,  perhaps  in  cases  slightly 
modified  by  the  injury  to  the  bones. 

The  symptoms  of  fracture  of  the  innominate  bones,  depend  some- 
what upon  the  seat.  Thus  when  the  spinous  process  is  separated, 
there  will  rarely  be  displacement,  the  abdominal  muscles  holding  the 
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fragment  imposition.  Should  the  injury  be  of  sufficient  severity  to 
detach  the  muscles,  there  may  be  displacement  inward.  There  wi)l 
be  pain  at  the  seat  of  fracture,  marked  mobility,  and  crepitus  is  quite 
readily  elicited.  V7  , 

The  fracture  at  some  other  point,  if  complete,  the  symptoms  are 
pronounced,  yet  if  the  case. is  not  seen  until  swelling  has  become 
established  there  may  be  a  risk  of  confounding  the  fracture  with  some 
spinal  lesion.  There  will  be  great,  pain  in  the  pelvis,  quite  .generally 
distributed,  as  long  as  no  attempt  is  made  to  move  the  body  or  part.; 
the  slightest  motion  of  the  hip,  however,  will  cause  a  sharp  pain  at 
the  seat  of  fracture.  Motion  is. almost  impossible,  partly. from  the 
pain  the  attempt  causes,  and  partly  from  the  loss  of  support  of  the 
muscular  attachments.  Applying  one  hand  on  each  hip  and  pressing 
them  together,  will  give  crepitus  and  mobility,  if  the  fracture  is  com- 
plete. Should  there  be  much  displacement  the  diagnosis  will  be  easy. 
The  greatest  difficulty  is  experienced  when  the  fracture  is.  incomplete, 
stellate,  or  in  the  acetabulum.  As  in  the  case  of  the  cranial  bones,, 
and  flat  bones  generally,  the  inner  table  may  be  splintered  without 
much  if  any  obvious  injury  to  the  outer  plate,  and  the  most  serious 
injury  inflicted  on  the  neighboring,  soft  parts  without  the  surgeon 
being  able  to  detect  it.  In  such  cases  it  is  easy  to  mistake  the  condi- 
tion, the  diagnosis  being  a  mere  conjecture  based  upon  the  history  of 
the  accident,  and  such  symptoms  of  bone  lesion  as  can  be  elicited. 

The  comparatively  superficial  position  of  the  pubic  portions  of  the 
innominata,  renders  the  recognition  of  fracture  usually  easy.  The 
spermatic  cord  and  femoral  vessels  and  nerves  are  much  exposed  to 
injury;  in  all  cases  of  fracture  from  direct  violence,,  therefore,  these 
organs  must  be  carefully  looked  to. 

The  ischii  are  not  often  broken  by  direct  violence,  being  somewhat 
protected,  by  their  situation, from  such  influences.  !N~ot  infrequently, 
however,  they  are  fractured  by  extension  from  other  portions  of  the 
bone.  Their  relation  to  the  sciatic  and  ischiatic  vessels  and  nerves, 
renders  a  fracture  in.  their  neighborhood  a  matter  demanding  the 
closest  attention  of  the  surgeon.  In  the  case  of  fracture  of  either  of 
these  two  latter  divisions  of  the  bone,  the  ordinary  signs  of  fracture 
are  easily  recognized,  and  the  existence  of  any  symptoms  of  nerve 
lesion  would  much  facilitate  the  location  of  the  fracture  in  cases  of 
doubt.  ■■„■■,:  ; 

The  prognosis,  as  far  as  the  mere  fracture  is,  concerned,  is.good  if  the 
general  health  of  the  patient  is  unimpared.  There  are  many  instances 
of  extensive  comminuted  fracture  consolidating  perfectly,  and  the'. 
patient  living  years  afterwards  with  little  if  any  impairment  of  bodily 
function.  The  existence  of  visceral  lesion,  and  the  detachment  of 
spiculse  of  bone,  will  greatly  influence  the  prognosis.  In  the  first 
instance  the  probabilities  are  the  same  a.s  if  no  fracture  existed,  and, 
have  been  fully  considered  in  previous  chapters.  In  the  case  of 
detached  spiculse  of  bone,  suppuration  and  fistula  is  to  be  apprehended,. 
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or  perforation  of  the  bladder,  rectum,  or  vagina  by  ulcerative  absorp- 
tion. In  a  case  under  my  care  two  years  ago,  there  was  a  comminuted 
fracture  of  the  pelvis,  from  the  fall  of  a  tree,  with  two  urinary  fistulse 
in  the  perineum,  and  months  afterward  the  discharge  of  a  spicula  of 
bone  from  the  rectum. 

Treatment. — Visceral  lesions  are  to  be  treated  as  already  laid  downa 
The  fractured  bones  are  to  be  placed  as  nearly  in  apposition  as  possi- 
ble, the  patient  placed  in  such  a  position  that  muscles  are  fully 
relaxed  which  might  otherwise  tend  to  draw  the  fragments  asunder; 
and  the  part  securely  bandaged,  or  encircled  with  broad  adhesive 
strips.  Union  is  usually  speedy,  if  other  complications  do  not  inter- 
rupt or  delay  the  treatment. 

(b.)  Fracture  of  the  Sacrum  is  an  exceedingly  rare  accident.  Mal- 
gaigne  has  records  of  eight,  and  Hamilton  states  that  he  is  unable 
to  find  any  others.  It  may  occur  in  one  of  two  ways,  either  by  exten- 
sion of  the  fracture  from  other  parts  of  the  pelvis,  or  by  direct  injury. 
When  the  former  is  the  case,  few  if  any  cases  have  recovered,  more, 
from  the  extent  of  the  injury,  involving  many  and  various  visceral 
lesions,  than  from  the  mere  fact  of  fracture  of  the  sacrum.  When 
broken  independently  of  the  other  pelvic  bones,  the  line  of  fracture  is- 
usually  below  the  sacro-iliac  symphysis,  and  recovery  is  usually 
prompt.  Displacement  is  usually  forward,  but  not  often  to  a  degree 
to  interfere  with  the  functions  of  the  rectum,  although  one  case  is 
mentioned  (BEEMONi>,)in  which  this  passage  was  completely  occluded. 

The  symptoms,  in  addition  to  those  usual  to  fracture,  are  pain  on  sit- 
ting, motions  of  the  pelvis,  and  duiing  defecation.  The  lower  end  of 
the  sacrum  will  be  felt  tilted  forward,  on  rectal  examination,  but  the 
fragment  is  quite  movable.  Occasionally,  as  probably  occurred  in  the 
case  of  Berjiond,  the  displacement  may  be  at  the  point  of  fracture,. 
when  either  the  whole  fragment  will  be  thrown  forward,  or  the  tip 
will  be  directed  backward.  Such  cases  are  quite  difficult  to  treat,  at 
once  from  the  possibility  of  non-union,,  and  union  with  a  degree  of 
displacement  that  must  seriously  reduce  the  capacity  of  the  rectum. 

Treatment  will  usually  be  limited  to  placing  the  patient  on  the  back, 
with  a  firm  cushion  under  the  sacrum,  which  will  prevent  the  dis- 
placement forward  of  the  end  of  the  bone.  If  this  is  ineffectual,  and 
the  bone  will  not  remain  reduced,  Hamilton  recommends  that  in 
place  of  packing  the  rectum  with  some  material  to  act  as  an  internal 
splint,  that  cpium  or  dry  food  be  used  or  some  other  means  taken  to 
secure  perfect  immobility  of  the  bowels,  the  hard  faeces  acting  the 
part  of  a  splint  perfectly.  I  should  prefer  to  test  the  utility  of 
adhesive  strips  first,  by  attaching  me  end  over  the  extremity  of  the 
sacrum,  and  drawing  it  tense,  fasten  the  other  end  above  the  sacro- 
iliac symphysis. 

(c.)  Fracture  of  the  Coccyx  is  not  easily  distinguished  from  disloca- 
tions, and  for  all  practical  purposes  there  is  no  necessity  for  differ- 
entiation.   They  are  usually  produced  by  kicks,  or  falls  oh  the  bone 
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although  there  are  cases  reported  in  which  it  is  alleged  to  have 
occurred  during  child  birth. 

The  symptoms  are  similar  to  those  of  fracture  of  the  sacrum,  perhaps 
slightly  less  pain  in  general,  but  more  on  defecation,  and  when  sitting. 
The  mobility  of  the  part  is  so  great  that  non-union  is  the  rule,  or  at  least 
of  frequent  occurrence,  and  coccyodynia  is  a  common  concomitant. 

The  treatment  is  the  same  as  for  fracture  of  the  sacrum. 

IV.    DISLOCATIONS  OF  THE  PELVIC  BONES. 

The  systematic  works  on  fractures  and  dislocations,  ignore  the  lat- 
ter accident  in  connection  with  the  pelvis,  notwithstanding  the  artic- 
ulation between  the  various  bones  is  not  a  whit  more  intimate  than 
occurs  between  the  clavicle  and  the  sternum  or  scapula.  It  is  true 
that  the  sacro  coccygeal  articulation  is  the  only  joint  that  has  a  cap- 
sular ligament,  or-  is  endowed  with  any  degree  of  motion,  but  the 
ilio-pubic,  and  sacro-iliac  symphyses,  are  not  destitute  of  other  char- 
acters, being  provided  with  ligaments  and  cartilages,  and  in  some 
cases  a  certain  degree  of  mobility  exists. 

From  the  fact  that  the  structures  entering  into  the  formation  of  the 
various  articulations  in  the  pelvis  are  of  unusual  strength,  and  the 
superincumbent  parts  are  also  unusually  strong  and  disposed  in 
thick  layers,  fracture  will  occur  far  more  readily  than  dislocation ;  it 
will  require  a  far  greater  exertion  of  force  to  produce  a  separation  of 
the  bones,  than  a  fracture.  As  a  matter  of  fact,  dis'ocation  is  usually 
associated  with  fracture,  either  of  the  edees  of  the  bone  forming  the 
joint,  or  as  a  complication  of  more  extensive  fracture. 

The  symptoms  of  dislocation,  at  the  sacroiliac  or  ileo-pubic  articula- 
tions, are  too  obvious  to  need  mention,  it  would  seem.  Differing  from 
dislocations  in  general,  in  this  respect,  there  will  be  noticeable  mobil- 
ity, and  quite  a  wide  separation  of  the  bones.  This  latter  is  more 
particularly  marked  in  the  ileo-pubic  form.  There  will  generally  be 
some  crepitus,  which  should  not  cause  suspicion  of  fracture  prepon- 
derating ;  it  is  oftener  caused  by  slight  fracture  of  the  articulating 
surfaces. 

In  the  case  of  the  coccyx  the  symptoms  of  fracture  and  dislocation 
are  so  similar  that  it  is  often  impossible  to  distinguish  one  from  the 
other ;  it  is  not  necessary  that  a  distinction  should  be  made,  for  prac- 
tical purposes,  further  than  to  estimate  the  prognosis,  which  is  gener. 
ally  better  in  the  case  of  fracture.  I  have  had  the  privilege  of  seeing 
one  case,  in  which  the  coccyx  was  thrown  backwards,  almost  at  right 
angles  with  the  sacrum.    A  cure  promptly  followed  upon  reduction. 

The  treatment  of  these  accidents  presents  few  indications.  The 
patient  must  be  kept  quiet,  and  the  parts  held  firmly  together  by 
appropriate  bandaging,  or  adhesive  strips. 

V.  WOUNDS  OF  BLOOD  VESSELS. 

The  blood  vessels  external  to  the  pelvic  cavity  that  may  require  lig- 
ature, and  which  have  not  received  attention  elsewhere,  will  properly 
claim  attention  in  the  chapter  on  injuries  of  the  lower  extremities. 


INJURIES   OF   THE   PELVIS. 


491 


Within  the  pelvis,  or  in  close  relation  with  it,  the  vessels  are  usually 
of  large  size,  such  as  the  iliacs,  and  w  hile  time  is  seldom  allowed  to 
take  them  up  when  wounded,  yet  there  are  cases  on  record  in  which 
shot  perforations  of  the  external  iliac  have  occurred,  and  the  surgeon 
had  ample  opportunity  to  expose  the  vessel,  ligate  it,  and  save  the  life 
of  his  patient.  .Furthermore,  the  large  trunks  in  the  pelvis  may 
require  ligature  to  arrest  haemorrhage  in  some  of  the  branches  lower 
Int.  Epigastric.       Circumflex. 


Com.  Iliac. 


Ileo  Lumbar. 


—  Sciatic. 


Int.  Pudic. 
Fig.  47.  Distribution  of  Pelvic  Arteries. 
down,  and  it  is  proper  to  refer  to  them  at  this  time.  It  may  be  said, 
of  the  large  vessels  generally,  that  haemorrhage  may  be  controlled  by 
the  use  of  a  spring  compressor  introduced  into  the  rectum,  the  other 
blade  over  the  lumbar  or  sacral  region  externally,  as  is  quite  the  cus- 
tom now,  in  operations  on  the  lower  extremity  too  high  up  to  give 
room  for  tourniquet.  It  should  only  be  employed,  I  think,  as  a  tem- 
porary expedient,  ligature  being  the  only  proper  treatment. 

The  vessels  that  may  require  ligature,  at  least  more  frequently,  are 
as  follows  :    The  common  iliac,  the  internal  and  external  iliac,  with 
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the  numerous  branches  given  off  from  each.  The  sacra-media  may  be 
of  a  size  to  cause  fatal  haemorrhage  if  wounded,  but  its  situation  ren- 
ders it  practically  impossible  to  reach  it,  and  being  a  branch  of  the 
aorta,  there  is  nothing  to  be  done,  but  to  favor  spontaneous  coagu- 
lation, as  in  the  case  of  large  vessels  in  other  cavities.  Inasmuch  as 
some  of  the  vessels  referi  ed  to  have  been  spoken  of  in  other  chapters, 
and  it  is  more  important  to  know  the  source  of  these  vessels  than 
their  minute  distribution,  I  will  call  attention  to  the  accompanying 
cut,  after  which  the  steps  to  be  taken  to  secure  the  iliacs  will  be  given. 

ILIAC  ARTERIES  OF  THE  RIGHT   SIDE. 

(a.)  Common  Iliac— The  aorta  terminates  about  the  level  of  the 
fourth  lumbar  vertebra?,  by  dividing  into  two  short  trunks,  the  com- 
mon iliacs.  They  rest  over  the  sacro-iliac  symphyses,  the  psoas  mag- 
nus  muscle  outside,  the  ureters  crossing  at  the  lowest  portion,  external 
to  the  peritoneum,  which  covers  them  in  front.  On  the  right  side  the 
iliac  vein  is  outside,  and  then  behind  the  artery  ;  on  the  left  side,  the 
vein  is  on  the.  inside.  The  vessel  was  tied  by  Valentine  Mott,  as 
follows  (Smith  Operat.  Surg,  p.  462)  : 

"By  an  incision  which  extended  fr©m  the  external  abdominal  ring, 
to  one  or  two  inches  above  the  crest  of  the  ilium,  the  skin  and  muscles 
were  divided,  and  the  peritoneum  cautiously  detached  with  the  fingers 
without  being  injured.  *  *  *  *  The  ligature  was  *  *  *  *  passed 
around  the  vessel  from  the  outside,  so  as  to  avoid  the  iliac  vein,  by 
means  of  the  Philadelphia  needle,  and  after  tying  the  knot,  the  wound 
was  held  open,  in  order  to  satisfy  those  present  of  the  exact  situation 
of  the  ligature,  which  was  just  below  the  bifurcation  of  the  aorta." 
The  vessel  is  tied  with  gratifying  success  with  considerable  frequency 
of  late  years. 

(b.)  External  Iliac. — This  vessel  is  the  continuation  of  the  com- 
mon iliac,  and  passes  outward  and  downward,  "curving  towards  the 
curve  of  the  pelvis"  until  it  passes  under  Pouparts  ligament,  when  it 
becomes  the  femoral.  The  vein,  on  the  right  side,  is  underneath  ;  on 
the  left  side,  it  is  on  the  inner  or  right  side  of  the  artery.  It  was  first 
tied  by  Abernethy,  in  1796.  The  operation  as  usually  performed,  is 
thus  described  by  Skey  (Operat.  Surg.  256) :  "  The  operation  consists 
in  an  incision  through  the  abdominal  parieties  to  the  extent  of  from 
three  to  four  inches.  The  patient  should  be  laid  quite  horizontally  on 
a  table,  for  the  purpose  of  keeping  the  muscles  in  a  modeiately  tense 
condition,  the  head  being  raised  on  a  pillow.  The  line  of  the  vessel 
should  *  *  *  be  marked  out  with  ink.  The  integuments  being  divided 
to  the  above  extent,  commencing  at  the  distance  of  four  inches  above 
Pouparts  ligament,  the  stratum  of  fat  and  cellular  tissue,  which  bears 
the  name  of  superficial  fascia,  should  be  divided  down  to  the  level  of 
the  aponeurosis  of  the  external  oblique  muscle.  If  in  this  division  of 
the  fascia,  the  superficial  epigastric  artery  bleed  freely,  it  should  be 
tied,  for  much  of  the  success  of  the  after  stages  of  the  operation 
depends  on  the  wound  being  kept  clear  of  blood.  The  aponeurotic 
tendon  of  the  external  oblique  should  be  cut  asunder  in  the  same 
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direction,  continuing  the  incision  downward,  to  within  one  inch  of 
Pou parts  ligament.  To  the  same  extent  is  the  division  of  the  internal 
oblique  and  transversalis  muscles  to  be  made,  care  being  taken  to 
leave  untouched  the  spermatic  cord,  emerging  below  the  lower  border 
of  these  two  muscles.  The  muscles  should  be  fully  divided  neurit/  to 
the  extent  of  the  outer  wound.  The  fascia  transversalis  is  then 
brought  into  view,  and  should  be  carefully  divided  on  a  director,  to 
the  length  of  the  division  in  the  muscles.  The  peritoneum  is  now 
exposed.  By  easy  manipulation,  with  a  clean  hand,  and  with  the  nails 
reduced,  if  necessary,  to  an  ordinary  length,  and  not  projecting 
beyond  the  extremity  of  the  ringers,  the  peritoneum  is  to  be  drawn 
inward  from  the  iliac  fossa,  with  the  left  hand  for  the  artery  of  the 
left  side,  and  vice  versa,  towards  the  mesial  line  of  the  abdomen,  with, 
the  intestines  enclosed  within  it.  The  psoas  ma  gnus  is  then  brought 
into  view,  and  upon  its  inner  side  lies  the  external  iliac  artery, advanc- 
ing forward  on  its  anterior  surface.  *****  With  a  silver  or  other 
blunt  knife,  the  fascial  sheath  investing  the  artery  should  be  divided 
at  the  part  of  the  vessel  around  which  it  is  intended  to  apply  the  liga- 
ture, the  coats  of  the  artery  fully  exposed  to  the  eye,  and  the  gtnito- 
crural,  a  very  small  nerve,  avoided  if  in  contact  with  it.  The  peri- 
toneal bag  may  be  heid  off  the  vessel  on  the  left  side,  by  the  two 
fingers  of  the  operator ;  if  on  the  right  by  the  application  of  a  suffi- 
ciently broad  retractor." 

(c.)  Internal  Iliac. — The  different  steps  of  the  operation  to  tie 
this  vessel,  are  very  obvious  modifications  of  the  last  one,  and  will  be 
sufficiently  well  understood  by  quoting  the  introductory  remarks  of 
Mr.  Skey  (Ibid  251) :  "The  internal  iliac  artery  descends  from  the 
point  of  bifurcation  of  the  external  iliac  along  the  walls  of  the  pelvis. 
It  diverges  from  the  external  iliac,  at  an  angle  of  about  25°,  and  pro- 
ceeds forward  to  the  extent  of  about  an  inch  before  it  yields  any 
branches,  of  which  the  first  is  the  ileo  lumbar.  The  right  artery  lies 
in  front  of  the  corresponding  vein,  but  the  left  crosses  in  front  of  the 
left  external  iliac  vein,  having  on  the  right  side  the  left  internal  vein 
immediately  behind  it.  But  many,  yet  large  though  lesser  veins  con- 
gregate around  and  empty  themselves  into  it  in  this  situation.  The 
ureter  on  each  side  is  placed  internal,  and  a  little  posterior  to  it.  Both 
arteries  and  veins  are  invested  in  a  layer  of  the  pelvic  fascia,  upon 
which  is  placed  the  peritoneum.  If  a  line  be  drawn  from  the  mesial 
line  of  the  abdomen,  half  an  inch  below  the  umbilicus  to  Pouparts 
ligament,  midway  between  the  anterior  superior  spine  of  the  ileum 
and  the  symphysis  pubis,  and  the  two  upper  inches  of  such  line  be 
allowed  for  the  common  iliac  artery,  a  second  line,  drawn  downward 
from  this  point,  at  an  angle  of  about  25°  with  the  first,  nearly  parallel 
to  its  fellow  of  the  opposite  side,  will  indicate  with  tolerable  exactness, 
the  course  and  direction  of  the  internal  iliac  artery,  with  respect  to 
the  anterior  wall  of  the  abdomen." 

These  operations,  as  a  matter  of  course,  are  among  the  decidedly 
major  operations  of  surgery,  but  it  seemed  impossible  to  omit  a  brief 
description  at  this  pl>  ce,  as  accidental  haemorrhage  will  not  afford 
much  opportunity  for  study  or  del  .y. 
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XXVI.    INJURIES    OF    THE    LOWER    EXTREMITIES. 

The  lower  extremity  is  exposed  to  injury  with  equal  frequency  to 
the  upper,  and  of  pretty  much  the  same  character.  "What  has  been 
said,  in  an  earlier  chapter,  of  injuries  of  the  upper  extremity,  applies 
with  equal  relevancy  to  those  of  the  lower,  the  general  principles  of 
practice  being  the  same,  with  the  exception  of  fractures,  dislocations, 
and  injuries  to  the  blood  vessels  and  nerves,  all  of  which  require 
special  treatment  and  consideration.  Prognosis  may  be  considered 
as  somewhat  different  in  the  two  regions,  it  being  a  quite  generally 
admitted  rule,  in  estimating  importance  of  structural  lesions,  that 
important  factors  will  be  the  size  of  the  part,  the  source  of  its  nutri- 
tion, and  its  functional  importance.  The  lower  extremities  being 
larger  than  the  upper,  consequently  supplied  with  a  greater  number 
of  vessels  and  nerves,  and  correspondingly  more  complex  in  structure, 
injury  will  be  more  serious  than  under  similar  circumstances  in  the 
upper  extremity.  So,  also,  the  greater  distance  from  the  centers  or 
life  and  nutritive  supply,  must  exercise  an  important  influence  upon 
repair  of  injury.  Joined  to  considerations  such  as  these,  the  fact  that 
serious  injury  to  the  organs  of  locomotion  must  confine  the  sufferer 
more  or  less  constantly  to  the  recumbent  posture,  at  all  events  must 
impede  moving  about,  will  sufficiently  account  for  a  difference  in 
prognosis  in  favor  of  the  upper  extremity. 

The  relative  frequency  of  accidents  in  the  upper  and  lower  limbs 
has  never  been  definitely  settled,  but  the  presumption  is  that  the 
upper  suffer  with  greater  frequency  than  the  lower,  whilst  the  lower 
are  usually  more  serious,  both  on  account  of  circumstances  noted 
above,  and  that  a  greater  degree  of  violence  is  usually  inflicted. 

I.    FRACTURES. 

The  lower  extremities  present  an  extensive  list  of  interesting  forms 
of  fracture,  all  of  which  can  be  included  under  the  classification 
adapted  in  the  chapter  on  Injuries  to  the  Upper  Extremities.  The  power 
of  the  muscles  in  this  region,  and  the  difficulty  experienced  in  preserv- 
ing immobility  in  the  part,  renders  the  question  of  treatment  one  of 
exceptional  interest.  As  to  the  relative  frequency  of  the  fractures, 
compared  to  those  of  the  upper  extremity,  statistics  differ  very  widely. 
Mr.  Holthotjse  (Holmes  II,)  thinks  many  of  the  hospital  records 
are  defective,  as  they  only  exhibit  the  number  of  in-patients,  which 
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would  be  necessarily  greater  in  fracture  of  the  lower  extremity  than 
the  upper,  locomotion  if  not  impossible  being  much  restricted,  pre- 
venting daily  appearance  as  out-patients.  With  this  view  of  the  case- 
he  quotes  the  returns  of  Mr.  Lonsdale,  of  the  Middlesex  Hospital, 
in  which  both  in  and  out  cases  are  reported.  The  report  shows  that 
out  of  one  thousand  nine  hundred  and  one  fractures,  treated  between 
1831  and  1837,  there  were  seven  hundred  and  sixty-four  of  the  upper, 
and  five  hundred  and  sixteen  of  the  lower  extremity.  In  the  Penn- 
sylvania Hospital,  between  1715  and  1838,  eighteen  hundred  fractures 
were  treated,  nine  hundred  and  one  of  the  lower  and  five  hundred 
and  seventy-two  of  the  upper  extremities.  Malgaigne,  and  other 
reporters  give  similar  results,  but  the  presumption  is  that  Mr.  Holt- 
house  is  correct  in  his  summary,  and  the  greater  number  of  fractures- 
occur  in  the  upper  extremity. 

1.  Fracture  of  the  Femur.— In  relation  to  other  fractures,  those 
of  the  femur,  it  is  thought,  stand  about  fifth  in  the  order  of  frequency, 
in  adults,  and  about  second  in  childhood  and  infancy.  We  shall  con- 
sider fracture  as  occurring  at  three  points,  viz., head,  shaft,  and  lower 
extremity,  or  as  intra-capsular,  extra-capsular,  of  the  shaft,  and  the 
condyles. 

(a.)  Intra  Capsular  Fracture  of  the  neck  of  the  femur,  a  some- 
what rare  form  of  injury,  derives  its  interest  principally  from  its 
occurrence  in  the  old,  or  those  beyond  middle  life;  oftener  being 
observed  in  women  ;  the  rarity  with  which  bony  union  is  effected,  and 
the  difficulty,  at  times,  of  arriving  at  a  correct  diagnosis. 

Whilst  the  injury  is  unquestionably  common  to  old  age,  yet  there 
are  several  well  authenticated  instances  of  its  occurrence  in  young 
people,  even  in  childhood.  It  was  supposed  that  such  cases  might 
prove  to  be  a  separation  of  the  epiphyses,  but  actual  inspection  has. 
shown  that  the  line  of  fracture  was  often|oblique,  and  extending  much 
beyond  the  capsular  insertion,  thus  constituting  a  true  fracture. 

Women  suffer  more  than  men,  probably  from  the  more  acute  angle 
of  the  neck  to  the  shaft,  as  well  as  the  slighter  structure  of  the  bone 
generally.  I  think  in  nearly  all  the  cases  in  which  this  injury  has  been 
observed  in  those  under  middle  life,  women  were  the  subjects,  even 
the  children  were  usually  female. 

Union  by  bony  connection  is  very  rare,  so  much  so  that  some 
authorities  deny  the  possibility  of  its  occurrence.  We  have  too  many 
instances  to  the  contrary  to  doubt  the  possibility  of  such  an  occur- 
rence. A  glance  at  the  causes  for  this  non-union  will  sufficiently 
account  for  its  rarity.  In  the  first  place,  the  least  disarrangement  of 
the  fragments  must  prevent  union,  aud  the  smooth  globular  head  of 
the  bone,  when  completely  separated  from  the  shaft  makes  it  impos- 
sible to  fix  it  in  any  position,  save  as  it  may  be  caught  in  some  of  the 
serrations  of  the  fractured  extremity.  The  least  carelessness  in  man- 
pulations  to  form  a  diagnosis  may  readily  displace  the  fragments> 
which  were  before  in  a  desirable  position,  and  at  once  put  the  parts 
beyond  the  possibility  of  readjustment.    Unlucky  movements  during 
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the  healing  process  may  work  the  same  mischief.  Again,  the  blood 
supply  is  chiefly  derived  from  the.capsular  ligament,  and  the  shaft  of 
'the  bone,  very  limited  supply  being  received  through  the  round  liga- 
ment. If  the  periosteum  is  untorn,  or  the  fracture  incomplete 
(which  last  is  held  to  be  almost  impossible,  by  many  competent 
observers),  there  is  a  better  prospect  of  bony  union.  Added  to  these 
almost  insurmountable  obstacles,  the  usual  age  of  the  patient  will- 
operate  as  a  retarding  cause,  both  with  reference  to  the  impaired 
nutrition  incident  to  age,  and  the  intolerance  of  restraint  and  'confine- 
ment. The  absorbents  of  the  part  being  equally  defective  with  the 
blood  supply,  the  effusion  into  the  capsule  of  blood  and  the  increased 
amount  of  synovia  prevents  perfect  coaptation,  as  it  is  slowly  absorbed. 
It  can  readily  be  seen  that  the  opponents  of  the  possibility  of  bony 
union  have  good  ground  for  their  incredulity,  lor  as  Sir  Astley 
€ooper  truly  remarks  "it  requires  such  a  combination  of  favorable 
circumstances  as  is  very  rarely  met  with." 

The  diagnostic  difficulties  are  not  to  be  despised,  as  will  appear 
when  we  reach  that  branch  of  the  topic.  It  is  one  of  the  few  instances 
in  surgical  practice,  when  we  are  debarred  from  making  a  thorough 
physical  examination  from  the  fear  of  disarranging  fragments  that 
cannot  be  restored  to  position,  and  which  may  be  already  in  an 
unfavorable  situation,  only  to  be  rendered  worse  by  manipulation. 

The  causes  of  intracapsular  fracture  are  to  be  considered  as  predis- 
posing and  exciting,  the  latter  being  often  quite  insignificant.  Mr. 
Holthouse  quotes  from  Mr.  Bransby  Coopek  to  show  that  the 
popular  idea  of  a  preponderance  of  the  organic  elements  of  bone  in 
the  aged  being  a  predisposing  condition  of  fracture  is  an  error,  as  far 
as  the  neck  of  the  femur  is  concerned.  There  is  an  alteration  in  nutri 
tion  that  renders  the  cervix  weak,  but  the  organic  elements  are  in 
excess,  the  cellular  spaces  being  multiplied  and  enlarged,  and  tilled 
with  an  oily  matter,  very  similar  to  mollites  ossium.  The  shaft  of  the 
bone  does  show  an  increasing  preponderance  of  earthy  salts,  but  not 
the  neck,  due  probably  to  the  conditions  of  nutrition  at  that  point. 
Cooper's  experiments  show  "'  the  average  quantity  "  (of  bone  earths,) 
■*'  in  the  necks  of  five  middle  aged  bones  was  50.1  per  cent,  m  three  old 
bones,  33.5,  and  in  five  old  bones  whose  necks  has  been  fractured  it 
was  only  23.9  per  cent.  The  shaft  of  the  same  bones  contained 
respectively  56.7 ;  55.5  ;  and  50.1,  per  cent,  of  bone  earth.'' 

The  exciting  cause  is  usually  a  very  trivial  injury,  such  as  slipping 
off  a  step  or  curb-stone,  tripping  on  the  carpet.  Upon  the  occurrence 
of  the  break  the  injured  party  falls  to  the  ground, falling  in  consequence 
of  the  fracture.  Usually  they  are  unable  to  raise  themselves,  and  on 
attempting  fall  again ;  there  are  exceptional  instances,  however,  in 
which  they  have  attained  their  feet  and  walked  some  distance.  The 
chief  cause,  therefore,  is  the  condition  of  the  parts,  the  senile  atrophy, 
or  partial  fatty  degeneration,  which  is  also,  probably  the  greatest 
obstacle  to  repair. 
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The  line  of  fracture  has  been  determined  by  Rodet  to  depend  very 
greatly  upon  the  direction  from  which  the  fracturing  force  is  received. 
Mr.  Holthouse  finds  the  conclusions  arrived  at  quite  reliable,  and 
others  have  still  further  confirmed  them.  Thus  "  a  force  acting  verti- 
cally will  produce  an  oblique  intracapsular  fracture;  a  force  acting 
from  before  backwards,  a  transverse  intracapsular  fracture  :  one  from 
behind  forward,  a  fracture  partly  within  and  partly  without  the  cap- 
sule ;  and  a  force  applied  transversely,  a  fracture  entirely  without  the 
capsule."  The  terms  oblique  and  transverse,  as  applied  to  fracture  of 
the  cervix  femoris,  refers  to  the  prevailing  direction  of  the  line  of 
separation,  in  most  instances  the  line  of  the  insertion  of  the  capsular 
ligament  being  quite  accurately  followed. 

The  symptoms  of  intracapsular  fracture  are  not  usually  pronounced, 
in  the  earlier  stages  at  least,  and  are  often  readily  mistaken  for  those 
of  dislocation.  They  may  be  stated  to  be  as  usual  in  fractures,  pain, 
swelling,  deformity,  and  crepitus,  each  of  them  needing  a  few  words 
of  comment  in  the  present  instance. 

Pain  is  not  localized,  or  felt  at  the  seat  of  fracture  in  the  commence- 
ment, often  it  is  not  complained  of  during  the  first  few  hours,  as  long 
as  quietude  is  preserved  ;  the  least  attempt  at  motion  causes  pain, 
however,  felt  chiefly  in  the  groin  and  inner  side  of  the  thigh,  in  the 
course  of  the  crural  nerve  particularly.  Pressure  on  the  trochanter, 
or  attempting  to  rotate  the  leg  will  cause  more  or  less  pain  in  the 
articulation,  and  later  all  pain  will  be  referred  to  the  seat  of  injury, 
as  a  starting  point,  streaming  down  the  inside  of  the  thigh,  rarely 
extending  below  the  knee.  In  some  instances,  particularly  when  non- 
union is  the  case,  the  pain  will  continue  as  a  sort  of  neuralgia  for  an 
indefinite  period,  perhaps  through  life  ;  yet  in  most  cases  it  disappears 
-entirely  after  six  or  eight  weeks. 

dwelling  occurs  from  effusion  into  the  capsule,  chiefly  noticeable  in  the 
groin,  which  is  also  fuller  than  usual  from  the  frequent  rotation  of  the 
head  of  the  bone  so  that  tie  broken  extremity  of  the  neck  presses  on 
the  anterior  part  of  the  capsular  ligament.  From  the  latter  cause  we 
would  expect  no  swelling  unless  there  was  displacement  of  the  frag- 
ments ;  when  from  effusion,  it  is  not  a  primary  symptom,  coming  on 
only  after  localization  of  the  pain.  The  hip  may  be  prominent,  or 
■even  flattened,  depending  upon  the  existence  of  displacement, and  the 
direction  and  extent.  A  person  sustaining  such  a  fracture,  who  is 
raised  by  bystanders  without  personal  effort,  placed  at  once  on  a  bed, 
and  seen  early  by  a  competent  surgeon,  may  not  suffer  from  displace- 
ment, and  there  will  be  no  swelling  ;  more  particularly  is  this  the  case 
as  there  is  little  if  any  tendancy  to  inflammation  as  occurring  in  old 
people.  Should  the  displacement  be  complete,  upward  and  backward, 
the  fractured  end  may  be  buried  so  deeply  in  the  tissues  back  of  the 
acetabulum,  that  the  trochanter  becomes  less  prominent,  and  the  hip 
appear  notably  flattened. 

Deformity,  when  it  exists,  is  quite  pathognomonic,  yet  as  it  is  impor- 
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tant  to  lecognize  the  accident  early,  and  deformity  quite  frequently 
appears  as  a  purely  secondary  symptom,  it  is  of  less  value  than  usual 
in  cases  of  fracture.  It  is  entirely  due  to  displacement,  both  in  degree 
and  direction.  The  usual  deformity  consists  in  shortening,  and  ever- 
sion  of  the  foot. 

Shortening  occurs  when  there  is  upward  displacement  of  the  shaft,, 
which  is  the  only  direction  in  which  it  can  occur.  There  are  cases  in 
which  there  is  no  displacement  in  the  earlier  stages,  or  the  first  ho',  rs- 
after  the  accident,  either  from  the  periosteum  remaining  intact,  the 
interlocking  of  the  serrated  extremities  of  the  fracture,  or  the  tempo- 
rary atony  of  the  muscles  from  contusion.  Later  the  displacement 
will  occur  suddenly,  and  shortening  will  be  marked  and  readily  made 
out.  Measurements  must  be  taken  from  the  anterior  superior  spine 
of  the  ileum,  to  the  external  malleolus. 

Eversion  of  the  foot  is  an  almost  constant  feature,  in  this  form  of 
accident,  although  there  are  occasional  instances  of  inversion,  more 
or  less  pronounced.  Of  the  former  there  are  many  explanations 
offered,  none  of  them,  probably,  covering  the  whole  ground,  In  the 
first  place  the  natural  position  of  the  extremity  is  partial  eversion,  as 
referring  to  the  axis  of  the  body,  and  the  loss  of  resistance  in  the  hip* 
produces  a  simple  exaggeration  of  the  normal  conditions.  The  power- 
ful external  rotators  of  the  thigh,  acting  on  an  unnaturally  movable 
joint,  have  a  tendency  to  still  further  increase'a  predisposing  deformity. 
Hamilton  [Dish  and  Fract.  p.  359),  offers  what  seems  the  best  explan- 
ation, as  far  as  a  single  condition  is  concerned.  The  compact  bony 
portion  of  the  neck,  is  thin  at  all  points,  as  compared  to  the  shaft,  but 
for  special  reasons  is  particularly  so  on  the  posterior  aspect,  the  very 
portion,  as  far  as  this  symptom  is  concerned,  that  should  be  the 
strongest.  Referance  to  the  diagram  will  show  that  the  lamina 
divides  just  below  the  head,  one  plate  extending  downward  obliquely,, 


Fig  48.    Head  of  Fermub. 
and  the  other  continued  externally,  greatly  attenuated.    The  extreme 
tenuity  of  this  plate  reverses  the  usual  order  of  things  in  fractures, 
and  we  find  the  point  of  compression  gives  way  in  preference  to  th& 
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point  of  extension.  As  Hamilton  remarks  :  w  This  delicate  papery 
wall  easily  gives  way  under  the  application  of  force,  while  the  anterior 
wall  yields  only  partially,  constituting  thus  a  sort  of  hinge  upon  which 
the  rotation  of  the  thigh  is  performed."  For  the  same  reason  eversion 
is  progressive,  increasing  day  by  day,  up  to  a  certain  point,  the  deli- 
cate tissue  yielding  more  and  more  as  continual  pressure  is  brought  to 
bear  upon  it. 

Inversion  of  the  foot,  often  amounting  to  little  more  than  a  forward 
pointing  of  the  toes, has  never  been  witnessed  by  many  eminent  men, 
with  ample  experience ;  it  has  been  met,  however,  although  rarely. 
Langstaff,  Guthrie,  Stanley,  Cruviklhier,  and  Hamilton 
record  single  instances,  while  Bobe&t  Smith  has  seen  two.  It  is 
more  difficult  to  account  for  than  eversion.  Holthouse  inclines  to 
the  opinion,  that  in  many  cases  the  injury  was  received  when  the  foot 
was  strongly  inverted,  or  the  foot  has  been  held  fast  while  the  body 
was  rotated  outward.  Bigelow,  who  has  had  the  privelege  of  posi- 
tive examination  of  siich  a  case,  states  it  to  be  "due  to  the  extent 
of  the  comminution,  which  had  separated  the  walls  of  the  shaft  so 
as  to  receive  in  the  interval  the  whole  neck,  instead  of  the  posterior 
wall  only,  as  commonly  occurs." 

Crepitation,  a  certain  sign  when  elicited,  is  often  absent,  or  cannot 
be  procured,  but  the  absence  does  not  by  any  means  indicate  non- 
fracture.  The  fractured  bones  remaining  in  more  or  less  exact  co-op- 
tation, crepitation  should  be  readily  elicited.  But  the  danger  of  dis- 
turbing the  relation  of  the  parts  will  forbid  persistent  attempts,  and 
the  mobility  of  the  smooth  spherical  head  of  the  bone  in  the  equally 
smooth  acetabulum,  may  defeat  the  attempt  for  want  of  stability  in 
the  proximal  fragment.  For  these  reasons  too  much  importance  must 
not  be  attached  to  crepitation  in  this  region,  whatever  may  be  said  of 
it  elsewhere,  the  diagnosis  depending  upon  an  intelligent  view  of  the 
other  symptoms,  the  history  and  presumption  as  to  age. 

The  pathology  of  these  fractures  has  been  extensively  studied  by 
Hamilton  and  others.  It  appears  that  the  line  of  fracture,  whilst 
following  quite  closely  the  line  of  the  insertion  of  the  capsular  liga- 
ment, is  more  or  less  oblique.  In  the  majority  of  instances  it  will  be 
found  extending  beyond  the  ligament,  externally,  complete,  with  more 
or  less  separation  of  the  fragments,  the  head  rotated  so  that  the 
broken  extremity  is  directed  upward  or  backward.  The  periosteum  is 
torn  across,  and  the  capsule  torn  through  at  least  on  one  side,  often 
completely.  In  some  very  rare  instances,  the  break  has  been  found 
to  be  only  partial,  or  even  complete  without  any  separation  of  the 
fragments.  In  other  cases  the  serrations  on  the  broken  extremities 
have  been  so  large,  that  the  fragments  remained  literally  dovetailed 
together,  and  displacement  was  impossible. 

The  prognosis,  as  already  sufficiently  indicated,  is  bad,  both  as  to 
continuance  of  life,  in  some  cases,  and  to  future  usetuluess  of  the 
member.    While,  as  said  in  an  earlier  paragraph,  there  may  be  a 


500  SURGICAL    EMERGENCIES. 

fortuitous  occurrence  of  circumstances  that  would  favor  a  bony  union 
of  the  fractured  cervix,  the  rule  is  an  utter  failure.  In  some  cases 
ligamentous  union  will  occur ;  in  others  the  torn  ligament  is  repaired, 
and  the  functions  of  the  joint  are  partially  restored  by  a  false  joint 
between  the  fragments,  the  shorter  one  being  hollowed  out,  and  the 
longer  rounded  and  eburnated  to  be  received  in  the  depression.  The 
gait  will  be  halting,  as  "if  from  a  wooden  leg,"  the  member  will 
become  atrophied,  and  the  muscles  lose  strength  correspondingly. 

The  fracture  occurring  for  the  most  part  in  the  aged,  it  is  impossi- 
ble to  keep  them  confined  for  a  length  of  time  sufficient  to  secure 
union,  without  the  health  suffering,  or  even  placing  them  in  danger 
of  death.  It  is  not  the  violence  sustained  that  endangers  life,  but  the 
low  recuperative  powers,  and  intolerance  of  confinement. 

Treatment. — The  unfavorable  character  of  the  prognosis  should  not 
for  a  moment  deter  the  surgeon  from  attempts  4x>  secure  union,  par- 
ticularly when  the  accident  occurs  in  a  young  person.  The  examina- 
tion musl  be  made  with  great  care  and  thoroughness,  every  precaution 
being  had  to  secure  against  error,  as  well  as  to  prevent  doing  mis- 
chief by  the  manipulations.  First  measure  the  limb  carefully,  and 
compare  it  with  its  fellow  of  the  opposite  side,  taking  care  to  have  the 
hips  square  on  the  bed  or  table,  and  both  legs  drawn  down  as  straight 
as  possible.  For  this  purpose  the  parts  must  be  uncovered.  Placing 
the  fingers  on  the  trochanter,  and  the  thumb  deep  in  the  groin,  keep- 
ing the  leg  still  extended,  have  an  assistant  make  very  gentle  traction, 
and  rotate  it  slightly  by  the  foot.  The  trochanter  moving  under  the 
fingers,  following  the  motions  of  the  femur,  if  fracture  exists,  it  is 
probably  intra- capsular.  Now  shift  the  fingers  above  and  behind  the 
trochanter,  still  making  pressure  deeply  with  the  thumb  in  the  groin, 
rotate  the  leg  again,  very  carefully  and  slightly,  with  a  view  to  the 
elicitation  of  crepitus.  Securing  this  the  diagnosis  is  made  out,  but 
its  absence,  as  already  remarked,  does  not  contraindicate  fracture. 

Fracture  being  made  out,  treat  it  as  follows  :  In  the  absence  of  a 
proper  fracture  bed,  a  good  hair,  or  "woven  wire"  mattress  must  be 
provided.  The  patient  will  rest  in  a  far  easier  position  if  laid  straight 
on  the  back,  experience  proving  that  in  the  long  run  any  other  posi- 
tion is  soon  rendered  intolerable.  The  chief  indication  is  to  maintain 
utter  immobility  of  the  parts,  for  at  least  six  weeks,  if  the  confine- 
ment can  be  borne  so  long.  The  best  apparatus  has  proved  to  be  the 
simplest,  and  is  as  follows : 

A  Fergtjsson  long  splint  is  made,  to  reach  from  the  axilla,  to  a 
foot  or  more  below  the  sole  of  the  foot.  At  the  upper  extremity  an 
iron  strap  is  attached,  firmly  with  screws,  which  is  bent  up  over  the 
front  of  the  shoulder,  and  bent  again  upward  to  the  front,  finished 
with  a  hook  at  the  end.  A  well  padded  perineal  band  is  attached  by 
straps  to  the  iron  hook,  for  counter  extension.  The  foot  is  attached 
to  the  foot  board  so  as  to  overcome  the  eversion,  but  the  extension 
must  be  very  small.    With  flannel  bandages  attach  the  leg  to  the 
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splint,  in  three  or  four  places,  not  drawing  them  too  tight,  simply 
enough  so  to  keep  the  parts  in  position.  If  the  confinement  can  be 
borne  so  loDg,  after  six  weeks,  remove  the  dressings,  and  re-examine. 
If  no  consolidation  has  occurred,  it  is  proper  to  apply  the  dressings 
for  three  weeks  longer.  Upon  the  expiration  of  that  time  if  thereis 
still  no  union,  it  is  idle  to  expect  any,  and  all  dressings  may  be- 
removed.  The  patient  must  begin  to  exercise  with  a  crutch,  which 
may  after  a  time  be  thrown  aside  for  a  cane,  of  course  any  prudent 
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practitioner  will  forestall  any  reflection  upon  bis  skill,  by  fully  inform- 
ing the  patient  at  the  commencement  of  the  probable  result. 

(b.)  Extra  Capsular  Fractures,  in  some  of  our  systematic 
works,  is  a  term  limited  to  fractures  external  to  the  capsular  liga- 
ment, either  chiefly  or  entirely,  at  all  events  largely  confined  to  the 
neck  of  the  bone.  In  the  present  instance,  partly  because  it  is  a  com- 
monly received  classification,  and  partly  because  a  minute  subdivis- 
ion of  the  forms  of  fracture  that  may  occur  at  this  point  is  neither 
practical  nor  valuable,  I  shall  consider  extra-capsular  fractures  to  be 
all  those  occurring  in  the  upper  epiphysis,  whether  extending  into  the 
capsular  cavity  or  not. 

As  to  causation  a  marked  difference  is  at  once  manifest,  viz.,  the 
injury  is  oftener  from  direct  violence,  greater  in  degree  than  in  the 
intra-capsular  forms  ;  there  is  much  greater  prominence  in  the  local 
phenomena,  and  repair  is  not  only  more  certain  and  speedy,  but  bony 
union  is  the  rule  rather  than  the  exception. 

In  the  majority  of  instances  the  injury  is  from  direct  violence,  a 
blow  received  upon  the  trochanter ;  in  some  instances  a  fall  upon  the 
feet  or  knees  has  been  causative,  which  may,  occasionally,  fracture 
the  rim  of  the  acetabulum,  or  even  drive  the  head  of  the  bone  through 
the  acetabulum  into  the  pelvic  cavity.  This  latter  form  is  already 
referred  to  in  a  previous  chapter,  the  former  will  be  more  particularly 
noticed  when  we  come  to  speak  of  dislocations  of  the  hip. 

However  produced,  the  pathology  of  the  fracture  is  not  uniform, 
occurring,  lor  the  most  part  in  one  of  three  forms.  Thus  the  first, 
and  least  common,  is  one  in  which  the  bone  is  broken  into  two  pieces, 
the  direction  being  quite  faithfully  parallel  to  the  inter-trochanteric 
line.  I  am  of  the  opinion  that  this  form  is  more  common  in  elderly 
people,  where  the  bone  is  more  friable,  than  in  the  case  of  the  younger. 

The  second  form,  and  next  in  frequency,  is  confined  chiefly  to  the 
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trochanter,  which  is  either  broken  off  from  the  shaft,  in  whole  or  in 
part,  or  comminuted.  Whilst  far  from  being  common,  this  form  is 
oftener  met  with  than  the  preceding. 

The  third  form,  and  one  oftener  occurring,  is  when  the  parts  are 
broken  into  at  least  three  fragments,  one  composed  of  the  head  and 
neck ;  a  second  of  the  trochanter,  either  in  whole  or  part ;  and  the 
shaft  to  which  a  portion  of  the  trochanter  usually  remains  attached. 

This  last  form  representing  the  more  common  form  of  the  injury, 
accounts  for  the  frequent  obscurity  of  the  diagnosis,  there  being 
shortening,  but  neither  mobility  nor  crepitus,  with  a  marked  displace- 
ment of  the  trochanter,  giving  many  of  the  symptoms  of  dislocation  on 
the  ileum.  The  obscurity  is  due  to  impaction,  which,  singularly,  it 
may  appear,  is  in  inverse  proportion  to  the  degree  of  violence.  The 
explanation  is  easy.  An  injury  which  breaks  the  neck  of  the  femur, 
,at  the  same  time  drives  this  portion,  which  acts  as  a  wedge,  down 
between  the  trochanters,  splitting  them  apart,  and  becoming  firmly 
wedged  between  them.  If  the  violence  has  been  greater,  or  the  suf- 
ferer after  falling  attempts  to  rise  and  falls  a  second  time  (which  Mr. 
Holthouse  considers  the  rule),  either  through  the  lever  like  action 
of  the  shaft  of  the  femur,  or  the  violence  driving  the  wedge  shaped 
neck  deeper  into  the  shaft,  the  trochanter  is  split  off,  and  the  separa- 
tion of  the  bone  becomes  complete,  separation  into  three  parts. 

The  symptoms  of  the  accident  are  quite  similar  to  intra-capsular 
fracture,  with  some  important  constant  modifications.  There  also 
will  be  many  of  the  symptoms  of  dislocation,  but  with  care  there  need 
be  no  confusion  in  diagnosis.  Whether  there  is  shortening  or  not  will 
depend  upon  the  degree  of  displacement,  as  a  matter  of  course,  which 
is  in  turn  entirely  dependent  upon  impaction.  With  impaction,  there 
will  be  shortening,  as  a  rule,  but  it  will  rarely  be  pronounced.    In 
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some  instances,  not  altogether  infrequent,  the  fracture  is  somewhat 
triangular  in  form,  as  shown  in  the  diagram,  which  will  scarcely 
admit  of  displacement  and  shortening,  unless  new  violence  is  inflicted 
and  the  trochanter  split  off. 

The  trochanter  is  always  more  prominent,  whether  detached  from 
the  shaft  or  not,  is  carried  higher  up  towards  the  crest  of  the  innom- 
inate, and  on  rotation  of  the  leg  is  seen  to  move  on  a  relatively  shorter 
radius  than  the  trochanter  on  the  opposite  side. 

The  leg  is  usually  everted,  as  in  the  case  of  intra-capsular  fracture, 
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although  from  somewhat  different  causes.  Thus  when  the  trochanter 
is  separated  from  the  shaft  the  external  rotators  lose  the  influence 
they  might  exert  under  other  circumstances,  and  the  eversion  must 
be  accounted  for  almost  wholly  by  the  natural  tendency  of  the  part  to 
outward  rotation  being  simply  exaggerated.  We  occasionally  meet 
cases  in  which  inversion  is  marked,  indeed  quite  frequently,  and  is 
at  once  recognized  as  the  effort  of  muscular  traction  by  the  adductors 
and  internal  rotators,  which  are  without  opposition  when  the  tro- 
chanter is  separated. 

Pain  is  more  immediate  and  localized  than  in  the  case  of  intracap- 
sular fracture,  because  the  injury  is  usually  direct,  and  the  parts 
injured  are  better  nourished  than  the  neck  within  the  capsule.  There 
is  also  some  evidence  of  injury  about  the 'hip,  as  discoloration  and 
bruising.  In  fact  a  severe  contusion  of  the  hip  may  simulate  fracture 
to  such  a  degree  that  it  will  require  close  and  intelligent  examination 
to  differentiate. 

Crepitation  will  be  a  certain  sign,  when  joined  to  the  other  symp- 
toms, but  is  never  readily  elicited,  and  may  be  entirely  absent.  In 
attempting  it  there  must  be  an  assurance  of  non-impaction,  as  mani- 
pulation may  displace  the  fragments  which  are  possibly  in  a  favorable 
position  for  union  without  deformity.  When  mobility  is  present,  the 
trochanter  will  rarely  partake  in  movements  of  the  shaft  of  the  bone, 
and  the  other  symptoms  of  fracture  are  so  pronounced  that  crepitus' 
would  not  add  to  the  certainty  of  the  diagnosis.  It  may  be  secured, 
however,  by  making  extension  of  the  leg,  and  pressure  on  the  tro- 
chanter ;  there  will  be  no  difficulty  in  detecting  it. 

There  is  the  same  loss  of  power  in  the  leg  that  occurs  in  other  cer- 
vical fractures,  and  a  greatly  increased  intolerance  of  motion,  whether 
passive  or  voluntary.  Swelling  will  occur  early,  and  may  not  subside 
during  the  whole  progress  of  the  treatment  of  the  case;  indeed,  for 
reasons  shortly  to  be  considered,  the  swelling  may  never  leave  the  hip 
through  life. 

Prognosis  is  much  better,  both  as  to  repair  and  preservation  of  life, 
than  fracture  of  the  neck  intra-capsular.  Prom  six  to  eight  weeks 
are  required  to  bring  about  union,  which  occurs  between  the  trochan- 
ter and  shaft  long  before  the  other  portions  are  united.  The  trochan- 
ter will  remain  enlarged,  from  the  quantity  of  ossific  deposit  thrown 
out,  but  the  limb  will  retain  its  natural  strength  and  size,  and  apart 
from  the  impediment  to  motion  from  the  enlarged  trochanter,  the 
function  of  the  joint  will  not  suffer,  there  being  a  slight  halt,  with  a 
natural  hip  motion.  The  accident  oftener  occurring  in  persons  under 
middle  life,  there  is  less  intolerance  of  confinement,  and  the  remain- 
ing conditions  are  more  easily  secured  than  in  older  persons  with 
fracture  within  the  capsule. 

The  differential  diagnosis  is  given  by  Hamilton  (p.  379)  in  a  tabu- 
lar form,  which  I  have  condensed  as  follows : 
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INTRA-CAPSUIjAR. 

Extra-Capsular. 

Plight  Violence, 

Greater  Yioh  nee. 

Indirect  Injury, 

Direct  Injury. 

Over  fit  ty  years  of  age, 

Often  under  middle  life. 

More  frequent  in  women. 

Not  established. 

Pain  minus,  and  deep, 

Pain  plus,  superficial. 

Shortening  at  first  less  or  none, 

At  first  greater. 

Shortening  later  greater, 

Later  less, 

Trochanter  turns  on  long  radius, 

Shorter  radius. 

Three  or  four  months  for  unioii.  if  at  all, 

From  six  to  eight  weeks. 

Noenlart  ementof  the  trochanter, 

Trochanter  enlarged. 

Wasting  of  limb  afterwards. 

Natural  strenght  and  size. 

Excessive  halting,  as  from  wooden  leg. 

Slight  halt. 

Hip  motion  defective. 

Hip  motion  natural. 

Treatment. — The  indication's  to  be  fulfilled  are  the  same  in  all 
varieties  of  cervical  fracture  of  the  femur,  as  already  laid  down  in  the 
preceding  section  of  this  chapter,  with  an  important  exception.  No 
attempt  must  be  made  to  extend  the  leg  to  overcome  shortening,  if 
there  is  impaction,  as  the  fragments  becoming  disarranged  will  place 
the  part  in  a  less  favorable  condition  for  repair.  The  apparatus  is 
more  retentive  than  extending,  and  must  be  kept  applied  for  at  least 
eight  weeks,  and  as  much  longer  as  the  patient  can  endure  the  con-( 
finement.  After  this  time  some  relaxation  can  be  permitted,  the 
splints  removed,  and  the  posture  changed  for  an  increasing  length  of 
time  each  day.  After  a  week  or  two  the  bed  may  be  left,  and  if 
crutches  are  needed  by  reason  of  failure  of  union,  the  patient  become 
habituated  to  their  use.  Union  having  occurred,  however,  I  am  of 
the  opinion  that  a  well  applied  pasteboard  splint,  or  starch  bandage, 
with  a  sling  for  the  foot,  aiding  locomotion  with  a  cane,  rather  than  a 
crutch,  will  be  the  better  practice. 

(c.)  Fracture  of  the  Shaft  of  the  Femur,  for  reasons  similar 
to  those  mentioned  under  fractures  of  the  clavicle,  oftener  occurs  at 
the  middle  third,  when  from  indirect  causes,  viz.,  that  being  the  point 
of  greatest  convexity.  A  force  applied  at  both  ends  of  a  long  bone 
will  nearly  always  produce  fracture  at  the  middle,  unless  some 
peculiarity  in  form  renders  some  other  point  weaker:  this  will  more 
certainly  be  the  case  if  the  bone  is  at  all  bowed,  as  is  the  case  in  the 
femur.  When  the  fracturing  force  is  direct,  as  shot  injury,  a  fracture 
may  occur  at  any  point,  governed  entirely  by  the  nature  of  the  injury 
and  the  portion  of  bone  struck,  although  even  under  these  circum- 
stances, some  peculiarity  in  form  or  function  renders  fracture  at  this 
point  more  common. 

The  direction  of  the  line  of  fracture  is  somewhat  governed  by  the 
age  of  the  subject,  the  kind  of  violence,  and  the  location  of  the  break. 
Thus  in  young  persons,  and  the  aged,  the  line  will  be  more  or  less 
transverse ;  in  the  middle  aged,  it  will  oftener  be  oblique.  As  to  the 
kind  of  violence,  when  it  is  indirect,  the  line- will  incline  to  the 
oblique,  slightly  modified  by  age.  When  direct,  if  the  force  is  extreme 
and  diffused,  comminution  is  the  rule,  with  a  general  transverse 
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direction  ;  when  extreme  and  confined  to  one  point,  as  a  shot  wound 
or  stab,  it  will  be  longitudinal.     With  a  less  degree  of  violence 
obliquity  is  the  rule.    In  the  upper  and  middle  third  of  the  shaft  an 
oblique  direction  is  usually  assumed;  in  the  lower  it  will  oftener  be 
transverse. 

From  causes  already  referred  to,  the  leg  will  usually  be  everted, 
the  lower  fragments  rotated  outward.  The  upper  fragment  will 
usually  override  the  lower  anteriorly,  as  the  bevelling  is  at  the 
expense  of  the  posterior  aspect  of  the  proximal  part.  The  upper  frag- 
ment, therefore,  is  usually  tilted  forward,  and  the  lower  directed 
backward  and  outward.  This  is  due  to  three  causes  :  First  the  action 
of  the  psoas  and  iliacus  muscles,  tilts  the  lower  end  of  the  upper  frag- 
meut  forward.  Second,  the  anterior  surface  of  the  bone  being  the 
point  of  extension,  the  primary  direction  of  the  lower  extremity  is  to 
the  front.  Third,  the  lower  fragment  pressing  upon  the  posterior 
face  of  the  upper  fragment,  still  further  forces  it  upward  and  forward, 
sometimes  almost  to  a  right  angle,  which  tendancy  is  increased  by 
the  action  of  the  powerful  muscles  of  the  thigh,  both  flexors  and 
extensors,  which  in  this  case  exert  their  force  directly  upward. 

The  causes  of  fracture  of  the  shaft  of  the  femur,  as  to  indirect  causa- 
tion, are  very  many.  Crushing  force,  as  when  the  thighs  give  way 
from  a  heavy  weight  on  the  shoulders ;  catching  the  foot  in  something 
when  running,  the  body  being  propelled  onward ;  falls  from  a  height 
on  the  feet  or  knees;  or,  in  rare  instances,  simple  muscular  force. 
Direct  causes  are  those  common  to  all  fractures,  or  gun-shot  injury  ; 
passage  of  cart  or  wagon  wheels  across  the  thigh  ;  falls  of  heavy 
weight  on  the  thigh  ;  or  being  caught  between  two  bodies,  as  the 
buffers  of  cars,  and  the  like. 

The  symptoms  of  this  form  of  fracture  are  sufficiently  unique  to  for- 
bid frequent  error  in  diagnosis.  There  is,  we  may  say,  always 
shortening,  except  in  the  rare  instances  where  the  fracturing  force  is 
mild,  the  line  of  fracture  transverse,  and  the  fragments  are  not  dis- 
placed. The  limb  will  be  noticeably  bowed  outward,  and  everted  ; 
and  there  will  be  great  mobility.  Pain  is  not  violent,  but  is  primary 
and  quite  constant,  usually  radiating  from  the  point  of  fracture.  The 
only  question  that  will  cause  embarrassment,  will  be  an  occasional 
difficulty  in  differentiating  between  transverse  and  oblique  fracture,  a 
point  of  interest  in  estimating  prognosis,  the  degree  and  certainty  of 
future  shortening  depending  entirely  upon  this  fact.  Whilst  the  pre- 
sumption of  the  direction  of  the  fracture  can  be  estimated  from  the 
indications  given  above,  yet  it  will  require  more  accurate  data  for 
purposes  of  actual  practice.  In  general  the  means  demanded  to  elicit 
crepitus  will  go  far  towards  settling  the  question.  Thus  if  crepitus 
can  be  produced  without  extension,  simply  by  rotating  the  leg,  the 
presumption  is  that  the  fracture  is  oblique.  If  it  cannot  be  produced 
until  the  shortening  has  been  overcome,  and  the  ends  of  the  fragments 
brought  into  apposition,  the  fracture  is  probably  transverse.  Not  only 
will  the  prognosis  depend  very  largely  upon  the  direction  of  the  frac- 
ture, but  the  treatment  will  be  governed  by  it  also.  For  these  reasons* 
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as.well  as  the  additional  one,  that  a  thorough  practitioner  will  desire 
to  know  all  he  can  about  a  case,  great  care  must  be  exercised  in  the 
examination. 

The  pathology  of  this  form  of  fracture  varies  greatly  with  reference 
to  whether  it  is  comminuted,  compound  or  simple,  or  produced  by 
greater  or  less  violence.  The  conditions  can  be  well  comprehended 
with  this  general  statement,  the  lesions  to  the  subjacent  tissues 
depends  upon  the  nature  of  the  force.  Thus  a  perforating  gun-shot 
wound  will  tear  the  soft  parts  with  reference  to  the  size  of  the  pro- 
jectile, the  speed  with  which  it  traveled,  and  whether  the  bone  was 
splintered  and  comminuted,  or  simply  perforated  and  split.  A  severe 
contusion  would  implicate  the  solt  parts  as  in  the  different  degrees 
of  contusion,  plus  the  broken  bone.  An  oblique  fracture,  from 
indirect  force,  may  become  compound  secondarily,  from  muscular 
contraction  forcing  the  fragment  through  the  soft  parts,  or  be  so 
primarily  from  the  violence  of  the  force.  It  is  impossible,  therefore, 
to  give  any  useful  or  practical  account  of  the  pathology  in  a  mere 
resimte,  notwithstanding  it  is  a  matter  of  prime  importance.  It  is 
less  desirable  in  this  instance,  however,  the  symptoms  of  wounded 
nerves,  blood-vessels,  and  muscles  being  already  laid  down  in  other 
•chapters  of  this  work. 

Prognosis  has  reference  both  to  continuance  of  life,  and  future  state 
of  the  part.  A  simple  fracture,  with  the  injury  confined  to  the  part, 
with  no  dyscrasia,  cachexia,  or  unhealthy  state  of  the  body  in  general, 
the  patient  being  not  past  middle  life,  there  need  be  no  fear  of  a  fatal 
result.  Compound  fractures,  particularly  if  comminuted  as  well, 
must  always  be  considered  a  grave  accident,  and  a  prognosis  withheld. 
If  there  is  no  immediate  danger  to  life,  the  question  of  amputation 
will  arise,  the  menace  to  life  being  correspondingly  increased.  As  to 
the  future  state  of  the  member  there  has  long  been  an  animated  con- 
troversy whether  recovery  without  shortening  was  possible.  The 
weight  of  testimony,  as  far  as  I  can  collect  information  from  hospital 
records,  is  entirely  in  favor  of.  certain  shortening,  varying  from  a 
quarter  of  an  inch,  to  three  and  three  quarters.  Mr.  Holthouse, 
after  giving  close  attention  to  the  matter,  and  visiting  all  the  London 
Hospitals  to  compare  results,  and  personally  measuring  all  fractured 
thighs  found  therein,  puts  the  ratio  of  shortened  limbs  as  high  as 
ninety  per  cent ;  two  cases  in  which  no  shortening  was  found,  and 
which  reduced  the  ratio  to  90  per  cent,  were  still  in  the  apparatus, 
one  of  them  very  recent,  which,  judging  from  the  uniform  experience 
in  London,  would  certainly  show  shortening  later,  when  the  apparatus 
was  removed.  Judging  from  his  personal  experience,  and  the  result 
of  his  examination  in  other  hospitals,  he  reaches  the  conclusion  that 
shortening  is  inevitable,  in  other  words  the  ratio  is  fully  100  per  cent. 
My  own  limited  experience,  as  would  necessarily  be  that  of  any 
private  practitioner,  fully  sustains  this  estimate,  and  I  feel  safe  in 
asserting  shortening  must  always  be  a  result,  no  matter  what  the 
method  of  treatment  is,  or  the  conditions  of  the  case,  in  every  instance 
when  there  is  the  least  displacement  of  the  fragments,  whether  the 
■displacement  is  primary  or  secondary. 
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Treatment.— The  certainty  of  shortening  should  not  induce  the 
practitioner  to  relax  his  efforts,  in  the  slightest  degree,  to  overcome 
the  primary  shortening.  In  a  complete  fracture  with  primary  dis- 
placement, in  the  absence  of  measures  to  oppose  the  tendency,  the 
fragments  may,  and  frequently  have  attained  a  position  at  right 
angles  to  each  other,  constituting  a  deformity  of  the  most  serious 
character.  The  indications  for  treatment  are  sufficiently  simple,  but 
are  nevertheless  strongly  debated  to-day.  Extension,  to  overcome 
shortening ;  counter  extension,  for  the  same  purpose  ;  co-aptation  of 
the  fractured  surfaces ;  and  immobility  of  the  part,  are  the  para- 
mount indications.  Many  eminent  men  have  taken  opposing  views 
of  the  methods  to  fulfill  these  indications  ;  some  have  contended  for  a 
straight  position  of  the  extremity,  others  as  earnestly  assert  the  flexed 
to  be  proper;  some  advocate  the  use  of  splints,  others  of  Buck's 
extension  method,  and  others  for  putting  the  part  up  in  an  immovable 
dressing.  There  is  no  question  that  the  majority  of  the  surgical  pro- 
fession have' settled  upon  the  straight  position  of  the  limb,  and  yet 
there  are  circumstances  that  might  well  warrant  a  resort  to  the  flexed 
position,  in  the  old  double  inclined  plane.  Just  what  these  circum- 
stances are  it  is  difficult  to  point  out  in  the  absence  of  an  actual  case 
to  report,  but  that  such  a  contingency  might  arise,  either  from  the 
intolerence  of  the  groin  to  the  perineal  band,  or  some  peculiar  condi- 
tion in  the  limb  itself,  none  will  probably  deny.  The  only  serious 
objection  I  have  found  to  to  the  flexed  position,  is  the  liability  of 
strong  eversion.  Two  cases,  that  I  have  treated,  coull  not  be  treated 
by  the  ordinary  methods  of  extension  and  counter  extension,  one  from 
an  unusual  sensitiveness  of  the  groin  to  pressure,  and  the  other  from 
a  severe  ulceration  of  the  leg.  In  each  the  double  incline  was 
employed,  and  the  results  were  equally  satisfactory  with  other  cases 
treated  with  the  limb  in  a  straight  position. 

Treated  with  ordinary  splints  the  methods  are  the  same  as  in  frac- 
tures of  the  neck  of  the  femur  given  above,  excepting  that  extension 
and  counter  extension  must  be  secured,  so  that  if  possible  the  limb  is 
even  longer  than  natural.  The  splint  must  be  secured  to  the  part  by 
firm  bandaging,  from  the  toes  up,  the  seat  of  fracture  being  particu- 
larly confined  without  exercising  injurious  pressure.  In  the  case  of 
compound  fracture,  the  bandage  may  terminate  below  the  wound,  a 
new  one  applied  from  above  the  wound  to  the  end  of  the  splint.  The 
wound  may  be  lightly  covered  with  a  separate  roller,  including  the 
splint.  The  great  objection  to  this  method  of  dressing,  is  the  almost 
utter  impossibility  of  changing  the  dressings  without  disturbing  the 
fractured  bone  more  or  less. 

The  "  American  "  method  of  extension,  recently  introduced  in  this 
country  by  Gtjrdon  Buck  (but  which*Mr.  Jambs,  of  Exeter,  Eng. 
employed  long  anterior),  is  the  best  dressing,  for  this  form  of  fracture, 
to  my  mind,  at  least  in  the  earlier  stages.  We  have  learned,  in  an 
earlier  chapter,  that  while  repair  commences  immediately  upon  the 
occurrence  of  a  fracture,  there  is  a  period  in  which  nothing  active, 
occurs,  the  time  being  utilized  in  the  disposition  of  effused  blood  and 
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other  foreign  material  between  the  ends  of  the  bone.  During  this 
time  there  is  the  maximum  of  swelling  and  inflammation,  when 
Bucks'  apparatus  is  to  be  employed.  Upon  the  subsidence  of  these 
symptoms  it  is  a  matter  still  in  dispute,  whether  to  continue  the 
primary  dressing,  or  substitute  some  form  of  permanent  dressing  for 
it.  Mr.  Erjchsen  even  prefers  the  starch  bandage  from  the  com- 
mencement, but  he  stands  nearly  alone  among  the  authorities  in  our 
art.  Apart  from  the  continued  confinement  of  the  patient,  there  is 
nothing  to  be  urged  against  the  retention  of  the  original  dressings, 
the  parts  being  accessible  to  inspection,  without  disturbing  them,  and 
securely  retained.  The  question  of  changing  the  dressing,  therefore, 
rests  solely  upon  considerations  of  the  comfort  of  the  patient,  which 
should  at  all  times  take  precedence,  other  things  being  equal,  I 
much  prefer,  therefore,  to  remove  the  extension  apparatus  as  soon  as 
the  inflammatory  symptoms  have  passed,  and  put  the  leg  up  in  a  stout 
plaster  dressing,  keeping  the  leg  extended  until  the  dressing  has 
"become  thoroughly  dry. 

After  six  weeks  the  dressings  may  be  removed,  and  the  limb  daily 
exercised.  After  a  week,  the  patient  may  be  permitted  to  get  up,  but 
care  must  be  taken  to  prevent  resting  the  body  on  the  injured  leg,  the 
young  attachments  yielding  to  the  pressure  so  that  shortening  is 
much  increased.  Under  all  circumstances,  I  think,  shortening  will 
be  greater  a  month  after  the  dressings  are  finally  removed,  than  it  was 
at  the  time  ;  it  will  be  much  lessened  by  postponing  the  full  use  of  the 
member  as  long  as  possible. 

{d.)  Fracture  of  the  Lower  end  of  the  Femur  is  a  somewhat 
rare  accident,  occurring  in  four  forms,  e.  g.,  longitudinal  fissure 
between  the  condyles;  splitting  off  of  the  inner  or  outer  con dyl,  and 
separation  of  both  condyles,  from  each  other  and  from  the  shaft.  In 
young  subjects,  before  the  final  ossification  of  the  bone,  the  whole  of 
the  lower  epiphysis  may  be  separated  from  the  shaft  with  compara- 
tively little  violence.  True  fracture  of  the  lower  extremity,  however, 
is  only  producible  by  great  force,  iu  a  normal  condition  of  the  bones, 
and  is  at  all  times  a  serious  accident. 

The  causes  are  usually  direct,  as  falls  on  the  knee,  or  blows  from 
some  weapon.  A  few  cases  are  noted  in  the  books,  of  longitudinal 
fracture  particularly,  resulting  from  indirect  causes,  as  falls  on  the 
feet.  As  a  rule  it  will  require  extreme  violence,  expended  directly 
on  the  condyles,  for  which  reason,  if  the  patella  escapes  injury,  the 
leg  must  be  strongly  flexed  on  the  thigh. 

The  symptoms  are  obscure,  when  there  is  no  separation  of  the  frag- 
ments (as  occurs  in  the  longitudinal  forms),  there  being  no  mobility 
and  crepitus,  the  degree  of  the  violence  usually  inducing  such  rapid 
swelling  that  the  greater  wfdth  of  the  joint  is  an  unreliable  sign. 
With  separation  of  the  fragment  the  diagnosis  is  greatly  simplified, 
the  position  and  prominence  of  the  condyle  rendering  manipulation 
easy.  In  all  cases,  however,  there  will  be  much  pain  in  the  knee  joint, 
and  extreme  and  rapid  swelling,  the  fracture  often  opening  the  joint. 
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Even  when  the  joint  itself  is  not  implicated,  the  violence  of  the  acci- 
dent is  such  that  there  are  all  the  symptoms  of  severe  sprain,  with 
acute  synovitis  as  a  necessary  resultant.  The  symptoms  therefore, 
are  always  severe  yet  of  a  character  to  mislead  if  not  careful  to 
exclude  all  sources  of  error. 

The  pathology  is  sufficiently  indicated  by  what  has  been  said  above. 
The  cartilages  will  be  more  or  less  detached,  the  synovial  surfaces 
torn  or  contused,  and  the  ligaments,  particularly  the  lateral,  may  be 
torn  completely,  or  only  a  few  fibres.  There  is  rarely  displacement 
sufficient  to  be  at  all  remarkable ;  when  the  separation  of  the  condyles 
is  complete,  as  occurred  in  the  only  case  that  I  have  seen,  the  heads 
of  the  gastrocnemius  muscle  have  a  tendency  to  draw  them  down- 
wards, and  slightly  rotate  them  forward,  excepting  the  inner,  which 
is  less  displaced  from  the  resistence  of  the  adductor  magnus,  which 
is  inserted  just  above  that  condyle. 

The  prognosis  depends,  of  course,  upon  the  extent  of  the  fracture, 
particularly  whether  complete  or  partial.  The  proximity  to  the  joint, 
in  fact  the  frequent  implication  of  the  joint  in  the  injury,  must 
always  render  the  accident  a  severe  one,  threatening  life,  under  some 
circumstances,  and  at  all  times  causing  some  solicitude  as  to  the 
future  state  of  the  joint.  Anchylosis  is  a  frequent  occurrence,  partic- 
ularly if  there  is  any  dyscrasia  that  might  develop  destructive  changes 
in  the  tissues  of  the  part.  Apart  from  these  important  considera- 
tions, such  fractures  heal  with  rapidity,  as  compared  to  fractures  of 
the  opposite  extremity  of  the  bone,  and  the  treatment  does  not  present 
any  special  difficulties. 

Treatment.— In  view  of  the  danger  of  anchylosis,  and  the  frequency 
of  inflammation  in  the  joint,  some  special  precautions  must  be  taken. 
Arnica  should  be  administered  to  guard  against  the  latter,  and  posi- 
tion must  be  considered,  to  alleviate  the  functional  loss  if  the  former 
should  occur.  With  the  possibility  of  anchylosis  kept  in  mind,  the 
member  should  be  dressed  in  a  semi-rlexed  position,  which  is  a  much 
more  useful  position  of  the  leg  than  straight.  The  application  of  a 
circular  bandage,  about  the  seat  of  injury,  the  limb  being  well  padded 
with  cotton,  with  a  long  straight  splint  to  keep  the  parts  quiet,  will 
constitute  the  primary  dressing.  The  inflammation  and  swelling 
having  subsided,  a  plaster  dressing  may  be  applied,  unusually  rein- 
forced with  strips  of  tin,  but  locomotion  must  be  very  guarded.  After 
the  fourth  week,  daily  systematic  rubbing  must  be  instituted,  and 
after  the  fifth  gentle  passive  motion.  The  dressing  may  be  removed 
after  six  weeks,  and  the  joint  regularly  exercised. 

(e.)  Separation  of  the  Epiphyses  is  a  very  rare  accident,  I 
should  infer  from  the  literature  of  the  subject,  particularly  as  it  refers 
to  the  upper  one.  The  lower  has  been  separated  once  or  twice,  but  in 
either  case  the  treatment  and  prognosis  is  identical  with  fracture  in, 
those  regions,  with  presumption  in  favor  of  more  certain,  speedy,  and 
solid  union  in  the  upper  extremity,  and  less  danger  of  inflammatory 
sequelae  when  occurring  at  the  lower  end. 
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2.  Fracture  of  the  Patella. — This  is  a  somewhat  common 
accident,  and  one  that  is  more  serious  in  its  results,  as  regards  func- 
tion, than  many  might  suppose,  without  previous  experience;  and 
judging  from  the  small  size  of  the  bone.  Acting  as  a  fulcrum,  in  one 
sense,  over  which  the  lever  like  action  of  the  extensors  of  the  leg  is 
exerted,  and  at  the  same  time  sustaining  an  intimate  relation  to  the 
conjoined  tendon  of  these  muscles,  within  the  libres  of  which  it  is- 
situated,  it  is  manifest  that  an  injury  which  divides  it,  transversly 
more  particularly,  must  at  once  cripple  the  muscles  with  which  it  is 
in  relation,  more  especially  as  the  accident  is  equivalent  to  a  section 
of  the  tendon  itself. 

The  causes  are  both  direct  and  otherwise,  the  former  predomina- 
ting ;  a  few  well  authenticated  cases  are  recorded  of  fracture  from 
muscular  exertion.  With  the  leg  flexed  upon  the  thigh,  a  sudden 
sharp  blow  on  the  upper  edge  of  the  patella,  even  if  not  very  severe, 
may  readily  cause  fracture.  With  the  leg  straight,  the  force  must  be 
grea  ,and  even  then  fracture  will  only  be  accomplished  at  the  expense 
of  great  injury  to  associated  parts. 

The  line  of  fracture  may  be  transverse,  or  perpendicular;  some 
cases  occur  in  which  the  bone  is  comminuted,  and  others  in  which  a 
double  transverse  fracture  occurs.  The  prognosis  and  treatment 
depends  largely  upon  the  form  of  fracture,  the  great  impediment  to 
union  being  the  difficulty  of  keeping  the,  fragments  together. 

The  symptoms  must  at  all  times  be  unique  and  striking,  although  in 
the  earlier  stages,  for  the  first  few  hours  after  the  accident,  the  swell- 
ing may  somewhat  obscure  them.  This  having  subsided,  the  patella 
will  at  once  be  seen  to  be  broken  ;  if  the  fracture  is  transverse,  the 
upper  fragment  drawn  up  on  the  femur,  to  a  distance  varying  from 
one-half  to  two  or  three  inches,  depending  upon  the  degree  of  lacera- 
tion of  the  parts.  With  complete  separation,  and  laceration  of  the 
periosteum  and  tendinous  fibres  laterally,  the  strong  extensors  may 
draw  the  upper  fragment  upward,  almost  to  any  extent.  The  injured 
party  usually  falls  to  the  ground,  and  on  attempting  to  rise  will  find 
all  power  of  extension  of  the  injured  member  gone.  In  the  majority 
of  cases  the  fissure  between  the  fragments  will  be  apparent,  pressure 
with  the  finger,  at  all  events,  will  easily  discover  it.  Upon  flexing  the 
leg,  the  gap  will  be  notably  increased.  No  crepitus  will  exist,  the 
fragments  being  so  far  asunder.  The  line  of  fracture  being  transverse 
the  accident  may  altogether  escape  detection,  the  symptoms  being 
attributed  to  contusion  or  sprain. 

The  prognosis,  as  to  bony  union  particularly,  is  bad,  in  the  majority 
of  cases,  iu  the  experience  of  most  practitioners  and  writers,  although 
Hamilton  claims  quite  uniform  success  in  his  practice.  Ligamen- 
tous union  is  common,  but  the  separation  is  so  often  to  such  an  extent 
that  it  is  equivalent  to  non-union.  Hamilton  does  not  claim  bony 
union  in  his  cases,  but  that  function  is  perfectly  preserved,  owing  to 
the  short  ligaments,  which  furnishes  as  good  results  as  firm  union. 
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Notwithstanding  this  experience  of  our  distinguished  author,  I  fear 
it  will  be  safer  to  promise  only  a  partial  success,  and  expect  ligamen- 
tous union,  in  the  large  majority  of  cases,  in  such  a  manner  that  the 
member  will  forever  be  crippled  more  or  less. 

Treatment. — The  indications  are  to  keep  the  leg  extended,  and  the 
fragments  in  close  connection.  Various  measures  have  been  devised 
to  secure  this  end,  but  they  all,  with  one  exception,  seem  to  have  some 
defect.  In  the  report  of  proceedings  of  the  German  Surgical  Con- 
gress, April  1881  ( A'.  Y.  Med.  Record  xix,  528),  Dr.  Schwalbe,  of  Magde- 
burgh,  reports  a  case  of  fracture  of  the  patella,  in  which  the  fragments 
were  wired  together,  the  wire  cut  off  close  to  the  knot  or  twist,  and 
the  wound  closed.  Healing  of  the  wound,  and  bonv  union  of  the 
patella  occurred,  the  wires  remaining  undisturbed,  and  are  still  ,some 
months  afterwards,  where  first  placed,  and  cause  no  annoyance.  As  is 
often  the  case  we  find  the  simpler  methods  oftener  the  best,  and 
Hamilton's  splint  seems  to  fill  all  the  requirements. 


Fig.  51.    Splint  for  Patella. 

The  above  figure  (51 )  represents  the  apparatus,  and  is  thus  described  : 
(Fract.  etc.,  439) :  "  The  dressing  which  I  prefer  in  the  treatment  of 
this  fracture,  consists  of  a  single  inclined  plane,  of  sufficient  length  to 
support  the  thigh  and  leg,  and  about  six  inches  wider  than  the  limb 
at  the  knee.  This  plane  rises  from  a  horizontal  floor  of  the  same 
length  and  breath,  and  is  supported  at  the  distal  end  by  an  upright 
piece  of  board,  which  serves  both  to  lift  the  plane,  and  support  and. 
.steady  the  foot.  The  distal  end  of  the  inclined  plane  may  be  elevated 
from  six  to  twelve  inches,  according  to  the  length  of  the  limb  and 
other  circumstances.  Upon  each  side,  about  four  inches  below  the 
knee,  is  cut  a  deep  notch.  The  foot  piece  stands  at  right  angles  with 
the  inclined  plane,  and  not  at  right  angles  with  the  horizontal  floor.'" 

"Having  covered  the  apparatus  with  a  thick  and  soft  cushion, care- 
fully adapted  to  all  the  irregularities  of  the  thigh  and  leg,  especial 
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care  being  taken  to  fill  the  space  under  the  knee,  the  whole  limb  is 
now  laid  upon  it,  and  the  foot  gently  securer*  to  the  foot  board, 
between  which  and  the  foot  another  cushion  is  placed.  The  body  of 
the  patient  should  also  be  flexed  upon  the  thigh,  so  as  the  more 
effectually  to  relax  the  quadriceps  femoris  muscle." 

"  A  roller  is  now  applied  to  the  knee,  by  oblique  and  circular  turns ; 
commencing  above  the  patella,  and  traversing  the  notch  in  the  splint ; 
each  successive  turn  covering  more  of  the  front  of  the  knee,  until  the 
whole  is  enclosed.  With  a  second  roller  the  entire  limb  must  then  be 
secured  to  the  splint,  this  roller  extending  to  the  groin." 

I  have  had  an  opportunity  of  using  this  apparatus  three  times,  or  a 
modification  of  it,  and  have  succeeded  admirably  in  each  case  in 
securing  good  short  ligamentous  union.  It  will  require  about  four 
weeks  to  secure  sufficiently  firm  union  to  throw  aside  the  dressings. 

3.  Fracture  of  the  Tibia. — Without  corresponding  fracture  of 
the  fibula,  this  is  quite  a  rare  form  of  fracture.  In  the  large  majority 
of  cases  the  fibula  is  broken  at  the  same  time,  or  very  shortly  after- 
wards. There  being  little  tendency  to  displacement,  speedy  union, 
and  the  most  remote  possibility  of  shortening,  there  is  little  of  literary 
or  practical  interest  in  this  bone. 

The  causes  are  usually  direct  injury,  as  a  kick  from  a  horse,  or  blow 
with  some  hard  substance.  From  such  causes  the  fracture  is  usually 
transverse,  and  oftener  occurs  in  the  middle  third.  Indirect  injuries 
usually  produce  an  oblique  fracture,  and  almost  invariably  fracture 
the  fibuLt  at  the  same  time.  For  this  reason  further  reference  will  be 
postponed  until  we  reach  fractures  of  the  leg  involving  both  bones. 

The  head  of  the  bone  has  been  broken,  from  direct  injury,  the  frac- 
ture necessarily  extending  into  the  joint,  and  thus  constituting  a  very 
serious  accident,  one  which  may  demand  amputation,  or,  if  the  limb 
is  saved,  from  which  recovery  cannot  be  expected  without  anchylosis. 
So,  also,  with  fracture  of  the  malleolus,  which  rarely  occurs  apart 
from  dislocations  of  the  ankle,  or  such  other  serious  injury  to  that 
joint  that  anchylosis  is  to  be  feared  if  the  foot  is  not  entirely  lost. 
These  complications  must  also  be  referred  to  a  subsequent  paragraph. 

The  symptoms  of  fracture  of  the  tibia  without  implication  of  the 
fibula,  are  those  common  to  all  fractures,  with  the  exception  of 
deformity.  Sometimes  the  fragment  is  drawn  slightly  to  the  fibula 
side,  but  the  rule  is  that  the  parts  retain  their  position  without  any 
appreciable  deformity.  From  the  superficial  position  of  the  bone, 
compound  fractures  are  quite  common,  either  primary  when  the 
injury  is  direct,  or  secondary,  when  from  indirect  violence,  or  the 
fracture  is  oblique.  In  either  case,  however,  Unless  the  articulation 
of  the  fibula  is  broken  up,  there  will  be  no  protrusion  of  either  frag- 
ment. 

Ther«  being  no  shortening  or  displacement,  and  union  usually  pro- 
ceeding rapidly  to  completion,  the  treatment  is  very  simple,  and  the 
prognosis  good.    The  leg  will  be  laid  in  the  most  comfortable  position, 
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simply  steadied  by  a  light  splint,  and  sand  bags,  or  other  improvised 
dressings,  until  the  primary  symptoms  abate,  when  it  may  be  put  up 
in  a  permanent  dressing.  It  will  require  from  four  to  rive  weeks  to 
complete  repair,  although  there  are  a  few  instances  of  non-union.  In 
such  cases  the  suspended  reparative  process  is  readily  re-established, 
its  shown  in  a  previous  chapter  [Fractures  in  General). 

4.  Fractures  of  the  Fibula. — The  fibula  is  often  broken  in  its 
lower  third,  sometimes  involving  only  the  malleolus,  from  indirect 
force.  Even  when  the  force  is  direct,  unless  it  be  from  gun-shot 
injury,  the  fracture  will  oftener  occur  at  this  point.  The  more  fre- 
quent cause,  according  to  Hamilton,  is  what  he  calls  a  "  rotation  "  of 
the  foot  outward;  not  a  displacement  of  the  foot  outward,  sub-luxa- 
tion, as  many  htve  taught.  This  is  the  more  reasonable,  as  he  shows 
that  in  the  ankle  there  is  considerable  rotation  possible,  while  lateral 
■displacement  is  exceedingly  difficult.  In  one  case,  seen  with  my 
friend  Dr.  Miller,  there  was  an  unquestioned  outward  displacement, 
which,  however,  was  very  readily  reducer!. 

The  proximal  extremity  of  the  distal  fragment  is  usually  carried 
inward,  towards  the  tibia,  and  tne  malleolus  downward  and  outward. 
The  foot  is  carried  outward,  and  everted,  and  the  internal  malleolus 
is  much  more  prominent  than  natural.  Crepitus  is  not  readily 
elicited,  but  the  remaining  symptoms  are  so  pronounced  that  it  is 
hardly  possible  to  make  a  mistake  in  the  diagnosis. 

The  prognosis  as  to  union  of  the  fractured  bone,  is  good;  as  to  future 
deformity,  or  functional  loss  bad.  As  Hamilton  says,  [Fract.  etc., 
p.  451) :  ki  The  subsequent  deformity  is  due  less  to  the  fracture  of  the 
fibula  and  its  consequent  displacement,  than  to  the  loss  of  the  internal 
ligaments,  which  loss  nature  can  rarely  fully  repair."  This  he  shows 
further  by  citing  cases  in  which  the  fracture  has  never  been  reduced, 
and  yet  function  was  fully  regained,  and  deformity,  as  to  the  foot,  did 
not  occur. 

Stiffness  of  the  joint  will  remain  for  a  long  time ;  in  some  cases  two 
years  have  been  required  to  overcome  it.  At  other  times  anchylosis 
has  followed ;  in  one  of  my  cases  this  occurred,  and  flexion  and 
-extension  of  the  font  became  almost  fully  established  by  a  compensa- 
tory change  at  the  tarso-metatarsal  articulation.  With  these  facts 
before  us,  it  is  manifest  that  passive  motion  must  be  instituted  early. 

Treatment.—  The  indications  to  be  fulfilled  are  to  rotate  the  foot 
inwards,  and  elevate  the  depressed  end  of  the  lower  fragment.  The 
mode  of  dressing  devised  by  Dupuytren,  and  which  still  bears  his 
name,  fulfils  them  better  than  any  other,  but  is  not  infallible  in  the 
results  obtained  In  spite  of  all  precautions  and  the  most  sedulous 
care,  deformity  has  so  often  resulted  that  most  experienced  surgeons 
expect  more  or  less  in  every  case.  The  method  as  described  by 
Hamilton  (ibid  451)  is  as  follows  :  "A  pad,  or  long  junk,  made  of  a 
piece  of  cotton  cloth,  stuffed  with  cotton  batting,  is  constructed  of 
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sufficient  length  to  extend  from  the  condyles  of  the  femur  to  a. 
point  just  above  the  malleolus  internus  This  pad  must  be  about  five 
or  six  inches  in  width,  and  thicker  by  two  or  three  inches  at  its  lower 
than  its  upper  end.  This  is  to  be  laid  upon  the  inside  of  the  leg,  with 
its  base  or  thickest  portion  resting  against  the  tibia  just  above  the 
internal  malleolus.    Over  this  pad  is  to  be  placed  a  long  firm  splint* 


Fig.  52.    Duputtrens  Splint. 

extending  also  from  above  the  knee  to  three  inches  beyond  the  bottom 
of  the  foot.  "With  a  few  turns  of  a  roller  the  upper  end  of  the  splint 
will  now  be  made  fast  to  the  knee,  and  with  a  second  roller  the  lower 
end  must  be  secured  to  the  foot.  The  application  of  this  last  ban- 
dage requires,  however,  some  care  in  its  adjustment.  Its  purpose  is 
simply  to  rotate  the  foot  inwards,  while  at  the  same  time  the  tibia  is 
pressed  outwards  ;  and  to  this  end  must  be  applied  in  the  form  of  a 
figure-of-8  over  both  foot  and  splint,  embracing  alternately  the  heel 
and  the  instep.  In  order  to  be  affectual  it  must  be  drawn  pretty  firmly y 
and  no  portion  of  the  bandage  must  pass  higher  than  the  malleolus 
externus.  *****"  When  the  limb  is  thus  dressed,  the  knee 
may  be  flexed,  and  the  leg  laid  upon  its  outside,  supported  by  a  pillow, 
or  uoon  its  inside,  as  in  the  accompanying  cut. 

Whilst  the  dressings  may  be  retained  three  or  four  weeks,  and 
must  then  be  removed,  the  leg  must  be  kept  quiet,  resting  on  a 
pillow,  and  no  attempt  made  to  use  it  for  a  fortnight  longer.  In  frac- 
tures of  the  middle  third,  or  upper  part  of  the  bone,  nothing  will  be 
needed  in  the  way  of  retentive  dressings,  the  leg  simply  laid  upon  a 
pillow,  and  supported  by  sand  bags. 

§.  Fracture  of  the  Leg,  (both  bones.)— Both  bones  of  the  leg- 
are  fractured  with  greater  frequency  than  either  bone  singly.  The 
fracture  is,  also,  oftener  compound  than  in  any  other  part  of  the 
body.  Whether  this  is  due  to  the  exposure  to  severe  injury  being 
greater  in  this  part  than  elsewhere,  or  the  superficial  position  of  the 
tibia,  I  am  unable  to  determine.  The  causes  are  both  direct  and 
indirect,  the  form  and  direction  of  the  fracture  being  much  influenced 
thereby.  Thus,  whilst  fracture  at  the  lower  and  more  expanded 
part  of  the  tibia  is  usually  transverse,  and  that  of  the  shaft  more  or 
less  oblique,  obliquity  predominates  when  the  causes  are  indirect » 
and  transverse  when  direct. 
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The  symptoms  are  those  of  fracture  in  general  in  a  somewhat 
exagerated  form,  viz. :  great  mobility,  deformity,  shortening  and 
crepitus.  On  attempting  to  raise  the  leg  with  the  hand,  proof  of 
fracture  will  at  once  appear,  and  the  surgeon  has  only  to  determine 
its  location,  whether  single  or  comminuted,  and  whether  both  bones 
are  involved.  From  direct  injury,  such  as  the  passage  of  a  loaded 
vehicle  across  the  part,  both  bones  will  be  fractured  at  correspond- 
ing points.  The  force  being  indirect,  however,  it  is  very  rarely  that 
they  correspond,  the  fibula  frequently  being  broken  after  the  tibia. 
Under  these  circumstances  the  fibula  will  often  be  found  broken  at 
its  upper  extremity,  or  in  the  upper  third,  the  tibia  giving  way  at  the 
lower  third. 

The  displacement  is  usually  with  the  lower  fragment  overiding  and 
in  front  of  the  upper,  slightly  rotated  outwards,  but  displacements  in 
almost  every  direction  has  been  observed.  * 

"With  judicious  treatment  prognosis  may  be  considered  always  good 
in  all  cases  in  which  the  distruction  of  tissue  is  not  so  great  that 
amputation  seems  to  be  demanded.  In  simple  fractures  union  will 
occur  in  about  forty  days;  a  few  cases  of  non-union  are  noted,  but 
they  are  quite  the  exception. 

Treatment.— I  know  of  few  accidents  about  the  treatment  of  which 
there  has  been  so  much  dispute  as  this  of  fracture  of  the  leg.  Authors 
and  teachers  of  the  most  ample  experience  widely  differ,  and  contra- 
dict each  other  with  the  utmost  dogmatism.  After  carefully  com- 
paring the  results  given  in  our  standard  works,  I  am  unable  to  see 
that  there  is  much  differance  ;  one  apparatus  seems  to  be  about  as 
successful  as  another.  In  my  own  experience,  which  is  far  from 
insignificant,  I  have  derived  all  the  benefit  from  the  old  double- 
inclined  plane,  that  can  be  claimed  for  other  methods  of  dressing, 
Hamilton  to  the  contrary  notwithstanding.  Spread  a  few  folds  of 
soft  muslin  on  the  splint  {Surg.,  Principles,  fig.  76,  p.  154,)  which  is 
extended  at  full  length,  and  the  sides  turned  down.  Lay  the  leg  on 
this,  in  a  perfectly  straight  position,  with  the  extension-gaiter  laced 
on  the  foot.  Reduce  the  fracture,  and  then  secure  the  foot  to  the 
foot-board.  Now  raise  the  splint  until  the  desired  angle  has  been 
attained,  taking  care  that  the  popliteal  space  is  well  proteced  from 
pressure.  Support  the  leg  by  bags  of  bran  or  sand,  and  close  up  the 
sides.  In  one  case  in  which  there  was  a  tendancy  to  outward  bowing 
of  the  leg,  it  was  successfully  overcome  by  adhesive  strips  so  dis- 
posed as  to  counteract  it. 

6.  Fracture  of  the  Tarsal  Bones. 

(a.)  The  Ualcanenm  has  been  broken  by  muscular  action,  the  fragment 
rarely  including  more  than  the  portion  affording  attachment  to  the 
heel  tendon.  By  relaxing  the  gastrocneme  crepitus  can  be  detected, 
but  the  mobility  Of  the  fragment,  and  its  position  high  up  the  leg, 
from  the  contraction  of  the  muscles,  should  render  a  diagnosis  com- 
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paratively  easy.  It  has  also  been  broken  by  falls  on  the  heel,  in  which 
case  the  line  of  fracture  is  transverse,  close  to  the  articulation  with 
the  astragalus. 

Many  ingenious  methods  of  dressing  have  been  devised,  but  none 
seem  to  be  superior  to  that  employed  for  ruptured  heel  tendon  (see 
fig.  15.)  The  sole  indication  being  to  release  the  muscles  of  the  calf 
of  the  leg,  and  extend  the  foot  as  much  as  possible,  it  should  not  be  a 
very  difficult  matter  to  devise  an  apparatus  should  anything  forbid 
the  employment  of  the  dressing  above  referred  to. 

(&.)  The  astragalus  is  generally,  in  fact  always  broken  by  direct 
force,  chiefly  from  falls  on  the  feet,  or  the  application  of  some  crush- 
ing force.  The  location  of  the  fracture  is  not  all  constant,  and  the 
symptoms  are  often  exceedingly  obscure.  The  foot  may  appear  to 
be  driven  backward,  with  some  flattening  of  the  palmar  arch,  the 
ankle  broadening,  or  the  heel  shortened,  according  to  the  line  of 
fracture,  and  degree  of  displacement  of  the  fragments.  Crepitus  can 
usually  be  elicited,  but  it  furnishes  no  evidence  as  to  which  of  the 
bones  of  the  tarsus  is  fractured,  or  its  extent.  In  very  many  cases 
there  is  more  or  less  dislocation  of  the  ankle,  and  fracture  of  the 
malleoli,  and  in  a  considerable  number  of  cases  the  soft  parts  will  be 
torn. 

The  treatment  is  purely  expectant,  being  confined  to  allaying  as  far 
as  possible  inflammation  in  the  part,  and  combatting  the  tendency  to 
anchylosis,  which  is  a  very  common,  and  almost  unavoidable  sequlae, 
to  some  extent.  If  pieces  of  bone  are  detached,  they  had  better  be 
extracted  ;  if  they  do  not  perish  they  will  form  such  a  deformity  of 
the  joint  that  a  boot  or  shoe  cannot  be  worn,  or  constitute  a  serious 
impediment  to  motion.  Beyond  placing  the  injured  part  in  a  com- 
fortable position,  and  paying  close  attention  to  symptoms  as  they 
arise,  the  surgeon  can  exercise  but  little  control  of  the  case.  Some 
degree  of  functional  loss  is  inevitable,  and  he  is  fortunate  who 
escapes  without  anchylosis  and  much  deformity. 

(c.)  The  Tarsus  in  general,  or  other  bones  therein,  may  be  broken 
by  similar  exibitions  of  force  as  above,  and  are  in  all  respects  to  be 
treated  as  fractures  of  the  astragalus ;  viz.,  removing  loose  fragments, 
when  completely  detached  and  an  external  wound  already  exists,  and 
directing  the  effort  to  the  mitigation  of  sequelae  that  surely  will  fol- 
low. 

7.  Fractures  of  the  Metatarsus. — In  all  essential  particulars 
these  fractures  are  the  same,  as  to  cause,  symptoms,  prognosis, 
and  treatment,  as  in  the  case  of  fractures  of  the  analagous  bones 
in  the  hand,  save  only  in  such  minor  particulars  as  grow  out  of  the 
very  slight  differances  in  form  and  function. 

8.  Fractures  of  the  Phalanges.— The  same  language  as  above 
may  be  applied  to  these  fractures,  merely  observing  that  the  small 
size  of  the  bones  renders  simple  fracture  almost  impossible.  The 
bones  are  usually  broken  by  some  crushing  force,  and  are  found  com- 
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minuted  to  such  an  extent  that  there  can  be  no  reasonable  hope  of 
restoring  them  to  usefuluess.  With  referance  to  the  bones  of  the 
great  toe,  its  importance  to  locomotion  renders  it  imperative  that  it 
be  not  sacrificed  without  an  effort  at  preservation,  although  my  experi- 
ance  has  uniformly  been  that  in  a  longer  or  shorter  time  it  must  be 
removed. 

II.  DISLOCATIONS. 

Dislocations  of  the  lower  extremity,  at  once  from  the  greater  size  of 
the  joints,  the  greater  complexity  of  their  structure,  and  the  presump- 
tion of  greater  violence  in  their  production,  as  compared  to  disloca- 
tions elsewhere,  have  much  occupied  the  attention  of  special  students 
and  are  every  where  recognized  as  accidents  of  a  notably  major  char- 
acter. There  is  much  difference  in  the  nomenclature,  by  different 
authors,  which  would  seem  needless ;  one  will  refer  entirely  to  the 
joint;  one  to  the  distal  bone;  and  another  to  the  proximal  bone; 
while  still  others,  happily  few  in  number,  seem  to  be  utterly  without 
established  principle,  and  confuse  an  already  sufficiently  complex 
subject, by  employing  all  three  of  the  above  systems,  without  apparent 
reason  for  preferring  one  to  the  other,  as  applied  to  different  regions. 
I  shall  adopt  a  classification  that  seems  to  be  the  most  generally  satis- 
factory, as  occurring  in  the  chapter  on  Injuries  to  the  Upper  Extremity, 
viz.,  considering  the  distal  bone  as  the  one  dislocated.  Thus  in  hip 
dislocations  it  is  the  femur  that  is  out  of  place  ;  in  those  of  the  knee, 
it  is  the  leg ;  in  those  of  the  ankle  the  foot. 

1.    DISLOCATIONS  OF  THE  HIP. 

The  hip  is  liable  to  dislocation  by  the  head  of  the  bone  being  carried 
in  one  of  four  directions,  or  to  points  between ;  on  to  the  ileum,  the 
pubis,  into  the  foramen  thyroidean,  or  the  sciatic  notch.  I  am  of  the 
opinion  that  the  frequency  with  which  the  different  forms  appear,  is 
in  about  the  order  named.  As  is  not  uncommon  in  dislocations  of 
other  joints,  a  displacement  may  present  all  four  of  these  positions, 
from  subsequent  movements  of  the  head  of  the  bone  after  the  primary 
luxation,  either  through  muscular  action,  ill  judged  attempts  at 
reduction,  or  some  unfortunate  attempts  at  locomotion  or  secondary 
accident,  sustained  by  the  patient.  The  first  form,  the  iliac,  is  the 
typical  form,  and  is  usually  the  primary  dislocation,  the  others  oftener 
proceeding  from  this.  We  shall  consider  each  variety  with  reference 
to  distinct  causation,  having  it  understood  that  they  may  each  and  all 
be  secondary  upon  the  first. 

It  was  formerly  supposed  that  the  difficulty  usually  experienced  in 
reducing  dislocations  of  the  hip,  was  entirely  due  to  the  strength  of 
the  muscles  of  the  part,  and  it  was  thought  that  anaesthesia,  by  over- 
coming this,  would  render  reduction  far  easier.  In  this  hope  surgical 
practitioners  were  much  disappointed,  and  it  became  necessary  to 
look  elsewhere  for  the  cause.  It  was  reserved  for  Prof.  Bigelow,  of 
Boston,  to  point  out  the  exact  nature  of  the  impediments,  and  to 
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suggest  a  rational  system  of  treatment,  based  upon  these  conditions 
which  has  almost  entirely  superceeded  the  antiquated  pulleys,  and 
the  many  more  modern  devices  for  making  extension.  We  will  find 
that  the  impediments  to  reduction  are  chiefly  three  fold,  vie..,  the  mal- 
position or  altered  relations  of  the  internal  obturator  muscle,  the  ileo- 
femoral  ligament,  and  a  partial  laceration  of  the  capsular  ligament. 
Unquestionably  muscular  contraction  will  play  a  more  or  less  impor- 
tant part  in  the  opposition  to  reduction,  but  it  is  not  of  a  character  to 
resist  intelligent  manipulation  alone.  It  is  too  late  in  the  day  to 
occupy  space  in  eulogizing  the  method  of  manipulation  originating 
with  Prof.  Bigelow,  all  who  practice  surgery,  or  are  attracted  by 
surgical  literature  are  sufficiently  aware  of  the  extent  of  our  obliga- 
tions. Whether  from  good  fortune  in  the  character  of  the  cases  pre- 
sented to  me,  or  from  other  causes,  I  have  certainly  not  yet  had  occa- 
sion to  return  to  the  old  methods  of  reduction  since  1863,  when  my 
first  attempt  was  made  at  manipulation.  Nevertheless,  recognizing 
the  fact  that  there  may  be  cases  that  will  resist  the  usual  methods,  I 
shall  present  the  more  useful  of  the  methods  of  extension. 

(a.)  Dislocation  on  the  Ileum.  —  Coxo-femoral,  upward  and 
backward,  upward  and  outward  dislocations,  are  all  terms  used  by 
various  authors  to  designate  that  form  in  which  the  head  of  the  femur 
is  carried  upward  and  backward  on  to  the  ileum.  As  said  in  an  earlier 
paragraph  it  is  the  typical  and  oft  times  primary  form  of  hip  luxa- 
tions, as  it  is  the  most  frequent  of  any.  The  head  of  the  bone  will 
rest  upon  the  dorsum  of  the  ileum,  just  above  the  acetabulum,  with 
the  lesser  trochanter  resting  upon  the  edge  or  lip  of  that  cavity. 

The  causes,  apart  from  any  predisposing  tendency,  are  forces  com- 
pelling extreme  abduction  of  the  thigh  with  rotation.  The  most 
common  causes  are  from  falls,  in  which  the  foot  is  caught  and  the 
body  rotated  inward  in  falling.  Crushing  weights  on  the  shoulders 
or  back,  with  the  body  bent  forward  or  sideways,  are  also  causative. 
One  of  the  first  cases  I  saw,  in  1862,  was  produced  by  the  stroke  from 
an  apple  falling  from  a  tree,  striking  on  the  trochanter  while  the 
member  was  greatly  extended  in  a  strained  posture.  Such  slight 
causes,  however,  are  extremely  rare  and  infrequent. 

Among  predisposing  conditions,  it  must  not  be  forgotten  to  include 
preternatural  length  of  the  ligaments,  age,  and  sex.  Under  the  first 
category  are  many  examples  ;  all  of  us  are  more  or  less  familiar  with 
such  instances,  where  the  individual  can  dislocate  and  reduce  the  hip 
voluntarily.  As  to  age,  the  tables  show  that  most  cases  occur  under 
fifty  years  of  age,  a  marked  contrast  to  fractures  of  the  femoral  neck, 
with  which  dislocations  may  be  confounded.  The  accident  has 
occurred  at  both  extremes  of  life,  infancy  and  old  age,  yet  the  greater 
nnmber  seems  to  fall  between  fifteen  and  thirty-five.  If  women  have 
a  monopoly  of  intra-capsular  fracture,',hip  dislocations  are  as  markedly 
a  male  characteristic,  partly  from  the  usual  occupation  of  men  favor- 
ing exposure  to  accidents  that  are  liable  to  result  in  this  way,  and 
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partly,  perhaps,  to  the  somewhat  different  form  and  greater  strength 
of  the  parts  concerned. 

Among  other  predisposing  causes  may  be  enumerated  morbid  action 
that  weakens  the  ligaments,  or  lessens  the  capacity  of  the  acetabu- 
lum :  such  as  hip  disease ;  excessive  callus  from  fracture  in  the  neigh- 
borhood of  the  joint;  or  the  filling  up  of  the  cavity  by  ossific  deposit. 

The  pathology  of  this  form  of  dislocation  is  not  constant,  depending 
upon  the  distance  to  which  the  head  of  the  bone  is  carried,  and  the 
violence  with  which  the  dislocation  is  produced.  Surgical  patholo- 
gists speak  of  two  varieties,  which  they  call  the  regular  and  irregular. 
The  terms  have  reference  to  the  extent  of  the  injury  sustained  by  the 
ileo-femoral  ligament.  Thus  it  is  regular,  when  this  ligament  is 
untorn,  or  but  very  slightly,  as  is  the  ordinary  occurrence.  It  is 
irregular  when  the  ligament  is  torn,  completely,  or  to  a  considerable 
extent,  indicating  an  unusual  degree  of  violence.  Furthermore,  the 
luxations  are  spoken  of  as  "above"  or  "below  the  tendon,"  with 
reference  to  the  position  of  the  obturator  internus  muscle.  These 
varieties  will  receive  attention  in  order. 


Fig.  53.    Ileo-Femoral  Ligament. 

In  the  ordinary  regular  form,  the  capsular  ligament  will  be  found 
torn,  often  only  sufficient  to  permit  the  head  of  the  bone  to  pass 
through,  usually  on  the  posterior  and  upper  surface ;  at  other  times  it 
is  completely  torn  across,  or  torn  from  its  attachments.  The  capsular 
ligament  is  torn,  almost  as  a  matter  of  course  completely.  The  mus- 
cles covering  the  outside  of  the  pelvis,  particularly  the  glutei,  are 
more  or  less  contused,  some  of  the  fibres  torn,  fully  relaxed  and  dis- 
posed in  a  sort  of  folds.  The  head  of  the  bone  will  be  found  buried 
in  them.  Sometimes  the  rim  of  the  acetabulum  will  be  extensively 
broken,  particularly  on  the  upper  and  posterior  margin ;  at  all  times 
some  fracture  may  be  anticipated. 
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The  most  interesting  feature,  and  one  of  paramount  importance  in 
deciding  on  methods  of  treatment,  is  the  condition  and  relation  of  the 
ileo-femoral  ligament,  or  as  Bigelow  styles  it,  the  "Y  ligament.'" 
Reference  to  the  accompanying  diagram  -will  render  the  pathology 
easily  understood.  It  will  be  seen  that  a  strong  ligament  originates 
just  below  the  inferior  spine  of  the  ileum,  and  passing  downward  is 
inserted  at  the  two  trochanters,  by  a  division,  giving  it  the  form  of  an 
inverted  Y.  Now  Mhen  the  head  of  the  bone  is  driven  directly 
upward,  and  backward,  this  ligament  simply  becomes  relaxed.  The 
great  trochanter  is  now  usually  rotated  forward,  which  leaves  the  Y 
ligament  out  of  the  way,  it  care  be  taken,  in  the  subsequent  manipu- 
lations. Occasionally  the  rotation  of  the  trochanter  is  backward* 
which  will  bring  the  ligament  under  the  neck,  the  head  of  the  bone 
pointing  forward.  Such  a  position,  however,  can  rarely  occur,  unless 
the  attempts  at  reduction  are  carelessly  made.  All  this  refers  to 
primary  dislocations. 

Suppose  now  that  the  primary  luxation  is  on  to  the  pubis,  and  some 
cause  induces  a  secondary  displacement  upon  the  dorsum  of  the 
ileum.  Here  the  head  of  the  bone  is  directed  backward,  and  the 
trochanter  rotated  forward,  but  the  ligament  is  underneath  the  neck, 
interposed  between  it  and  the  acetabulum.  With  the  parts  in  this- 
position,  or  the  opposite  one  referred  to  above,  it  is  manifest  that 
reduction  cannot  be  effected  until  the  head  of  the  bone  is  disengaged 
from  this  tendon  ;  extension  may  effect  reduction,  but  only  by  the 
ligament  giving  way.  Thus  it  is  important  to  procure  an  intelligent 
history  of  the  accident,  particularly  if  the  knee  and  foot  has  changed 
any  from  its  first  position. 

The  irregular  forms  are  thus  easily  comprehended,  the  differences- 
in  pathological  states  being  entirely  due  to  greater  violence,  and  rup- 
ture of  this  important  ligament. 

With  reference  to  the  relation  of  the  obturator  muscle,  it  will  fall 
more  properly  under  consideration  of  dislocations  downward  and 
backward,  into  the  ischiatei  notch.  It  can  rarely  have  an y  relation  to 
the  iliac  form,  as  a  primary  dislocation. 

The  symptoms,  as  represented  on  the  printed  page,  are  pronounced 
and  unmistakable,  and  yet,  in  actual  practice,  the  accident  has  been 
more  than  once  mistaken  for  fracture  of  the  femoral  neck,  and  the 
reverse.  There  may  be  cases  in  which,  for  some  reason,  there  ia 
sufficient  abnormality  to  mislead  the  surgeon,  but  none  such  have 
fallen  under  my  notice;  it  seems  almost  impossible  that  a  mistake 
should  occur,  when  a  careful  intelligent  examination  is  made. 

Shortening  of  the  extremity  is  a  necessarily  prominent  symptom, 
and  occurring  immediately  should  serve  to  differentiate  from  fracture, 
in  which  it  occurs  later,  as  a  rule,  and  then  to  a  much  less  extent. 

The  leg  is  drawn  up  frequently  to  the  extent  of  three  inches,  even 
more  in  some  cases. 

Inversion  of  the  foot,  is  the  rule  ;  in  fact  in  all  the  cases  I  have  seen 
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the  foot  was  turned  in  more  or  less.  Occasionally  it  may  occur  that  the 
foot  turns  out,  particularly  in  secondary  dorsal  luxations;  it  is  prob- 
able that  the  primary  luxation  was  sciatic  or  pubic,  the  head  of  the 
bone  rotated  forward,  and  slipped  upward  or  backward  with  the  Y 
ligament  underneath  the  neck. 

The  thigh,  moreover,  is  strongly  adducted,  the  knee  resting  on  the 
front  of  the  opposite  thigh,  just  above  the  patella;  the  leg  is  rotated 
inwards  ;  the  toes  of  the  injured  side  rest  on  the  instep  of  the  oppo- 
site foot.  The  hip  appears  flattened,  the  trochanter  less  prominent 
and  carried  farther  back  than  normal.  The  head  of  the  femur  may 
be  felt,  even  seen  in  its  new  position,  if  the  subject  is  not  too  corpulent 
or  muscular.  Motion  of  the  joint  is  absolutely  impossible,  either 
passive  or  voluntary,  except  a  slight  mobility  in  the  direction  of  the 
deformity,  viz. :  bringing  the  knee  inwards  and  upwards.  If  stand- 
ing, the  body  is  bent  forwards,  no  attempt  made  to  put  the  foot 
to  the  ground,  on  the  injured  side,  but  support  is  sought  with  a 
cane,  or  resting  the  hand  on  a  table  or  some  convenient  object. 
Lying  down,  the  deformity  as  to  the  leg  is  much  more  marked 
as  a  rule.  The  muscles  about  the  hip  and  thigh,  are  felt  to  be 
tense  and  contracted,  and  pain  is  violent,  constant  and  localized. 
Unlike  fracture  the  pain  is  always  referred  to  the  injured  spot.  The 
examination  must  be  made  with  the  patient  standing  and  lying,  the 
indications,  as  has  appeared  above,  varying  a  little  with  change  of 
posture. 

Here  we  have  a  group  of  symptoms  so  peculiarly  characteristic  that 
it  is  difficult  to  understand  how  a  mistake  in  diagnosis  could  occur.  It 
is  true  that  there  are  many  cases  in  which  some  of  the  symptoms 
may  not  be  so  prominently  developed  as  appears  in  a  written  cata- 
logue, but  apart  from  the  evident  injury  to  the  hip-joint,  I  can  see  no 
similarity  in  the  conditions.  The  following  comparative  table  may 
be  of  service  in  fixing  the  dissimilarity  in  the  mind  of  the  student : 


Fractures. 


Crepitus,  often. 

Mobility. 

Pain  slight  and  diffused. 

Eversion  of  font  usually. 

Shortening  little,  and  secondary. 

Able  to  walk  some  distance. 

Advanced  life. 
Chiefly  women. 


Dislocation. 


No  crepitus,  unless  cotyloid  fracture. 

Immobility. 

Pain  great,  and  localized. 

Inversion  of  foot,  usually. 

Shortening  much,  and  primary. 

Cannot  bear  the  weight  of  the  body  on 

the  memb'T, 
Below  middle  life. 
Chiefly  men. 


The  immobility  of  the  joint,  common  to  all  dislocations,  is  here 
most  marked.  It  is  true  that  the  muscles  are  much  contracted,  some 
of  them  put  painfully  on  the  stretch,  but  even  those  which  are  pri- 
marily relaxed,  as  the  three  gluteal,  soon  become  irritated,  and  are 
found  contracted  and  shortened.  It  was  long  thought  that  both  the 
immobility  and  the  difficulty  in  reduction  are  due  to  this  state  of 
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tonicity  in  the  muscles.  As  to  the  former  it  is  partly  correct,  but  not 
at  all,  or  at  least  to  a  very  limited  extent,  as  to  the  latter.  This  I 
have  attended  to  elsewhere,  but  will  call  attention  to  an  oft  quoted 
experiment  of  Dr.  Fennek,  of  New  Orleans,  as  additional  evidence. 
The  cause  was  the  result  of  a  steam  boat  accident,  the  subject  of  the 
experiment  dying  soon  afterwards,  with  a  dislocated  hip  unreduced. 
Dr.  Tenner  exposed  the  head  of  the  bone,  found  the  gamelli  and  glu- 
teal muscles  torn  from  their  attachments,  and  the  capsular  ligament 
freely  torn.  It  was  utterly  impossible  to  reduce  the  dislocation  by 
any  method  of  extension.  One  muscle  after  another  was  divided, 
until  nothing  but  the  capsular  and  the  illeo-femoral  ligaments 
remained,  and  still  reduction  was  impossible.  It  was  not  until  these 
were  divided  that  the  head  of  the  bone  slipped  into  place.  The 
deductions  that  were  drawn  from  this  instructive  experiment,  were 
that  the  muscles  opposed  at  best  a  feeble  barrier  to  reduction,  and 
Hie  chief  impediment  was  the  capsular  ligament.  From  this  time 
(1848)  until  1863,  these  conclusions  were  quite  generally  accepted,  but 
Dr.  H.  J.  Bigelow,  of  Boston,  has,  itis  believed,  conclusively  shown, 
that  the  most  resistance,  if  not  all  of  it,  is  furnished  by  the  internal 
obturator  muscle,  the  illeo-femoral  ligament,  and  the  torn  capsular, 
in  all  regular  dislocations,  as  already  referred  to. 

The  Prognosis  differs  with  the  length  of  time  the  dislocation 
remains  unreduced,  and  the  state  of  the  rim  of  the  acetabulum  as  to 
fracture.  In  recent  cases,  in  the  abscence  of  complication,  reduction 
is  easy,  and  restoration  of  the  part  to  full  usefulness  assured,  with  the 
exception  that  re-dislocation  is  somewhat  to  be  feared,  on  compara- 
tively slight  injury,  in  the  future.  The  torn  ligaments  and  muscles  are 
soon  repaired,  and  motion  of  the  partis  free  and  unimpeded,  and  no 
peculiarity  in  gait  or  appearance  would  suggest  the  accident.  The  rim 
of  the  acetabulum  being  fractured,  there  is  some  difficulty  experienced 
in  retaining  the  parts  in  position  after  reduction,  in  some  cases  pro- 
ving impossible. 

In  cases  of  ancient  dislocation,  particularly  those  in  which  no 
attempt  at  reduction  has  been  made,  after  a  period  of  immobility, 
some  degree  of  mobility  is  gradually  restored  to  the  joint,  and  in  time 
a  new  joint  often  forms,  provided  with  proper  ligaments  and  synovial 
membranes,  which  allows  such  latitude  of  motion  that,  apart  from 
the  shortening  of  the  limb,  locomotion  is  easy,  and  with  ability  to 
perform  many  kinds  of  labor.  A  new  acetabulum  may  form  on  the 
ileum,  or  even  in  the  muscles,  the  old  cavity  rilling  up  ;  the  head  of 
the  bone  may  become  absorbed,  the  neck  and  upper  part  of  the  shaft 
forming  a  pseudo-joint  in  connection  with  the  altered  fascia,  or  other 
soft  parts.  In  many  ways  a  new  joint  will  be  formed,  and  as  far  as 
mere  locomotion  is  concerned  the  individual  will  suffer  very  little 
inconvenience.  The  great  difficulty  will  consist  in  the  distortion  of 
the  pelvis,  due  to  the  shortening  of  the  leg,  which  induces  correspond- 
ing deformity  in  the  spine,  with  all  the  evil  consequences  attached  to 
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such  a  condition.  In  short  the  results  in  cases  of  unreduced  luxation 
are  very  similar  to  those  of  hip  disease  after  the  arrest  of  the  morbid 
action,  and  is  already  sufficiently  noticed  in  another  place. 

Treatment. — There  are  three  methods  of  reduction  of  this  disloca- 
tion, forming  bases  for  many  combinations  and  modifications.  In 
historical  order  they  are  extension,  manipulation,  and  a  combination 
of  the  two.    I  shall  take  them  up  in  that  order. 

(o.)  Extension  by  mechanical  appliances,  has  been  a  prominent 
means  for  the  reduction  of  hip-dislocations,  since  the  earliest  his- 
torical period.  Notwithstanding  surgeons  had  applied  more  correct 
scientific  principles  to  the  treatment  of  dislocations  of  smaller  joints, 
manipulation  was  little  understood,  and  rarely  practiced  until  Dr. 
Eeid,  of  Kochester,  N.  Y.,  published  the  results  of  his  practice  in 
dislocations  of  the  hip,  in  the  Hitflato  Medical  Journal,  in  June,  1851. 
Brute  force,  as  exemplified  in  the  methods  of  extension,  even  when 
made  by  the  most  recent  instruments  and  appliances,  was  slow  to 
give  way  to  the  "  march  of  ideas,"  and  even  to-day  is  sometimes 
thought  to  be  required  in  exceptional  instances.  While  not  presum- 
ing to  say  that  the  necessity  for  such  harsh  measures  never  arises. 
I  have  certainly  not  found  them  called  for  in  my  own  practice.  Enter- 
taining these  views,  I  do  not  feel  under  any  obligation  to  go  into  a 
description  of  these  methods  minutely,  the  choice  of  apparatus 
usually  being  determined  by  accessibility  of  one  over  another,  the 
governing  principle  being  the  same  in  all. 

The  object  being  to  drag  the  bone  down  until  the  head  drops  into  its 
proper  position,  regardless  of  any  obstacles  that  may  exist,  the  first 
thing  to  be  determined  is  the  actual  position  of  the  head  of  the  bone, 
and  determine  the  shortest  route  which  it  must  be  made  to  traverse 
to  reach  the  desired  end.  The  line  of  traction  must  be  in  the  direc- 
tion indicated  by  these  conditions,  and  will  usually  be  determined  by 
the  direction  in  which  the  dislocated  member  points.  In  the  form 
of  dislocation  under  immediate  discussion  this  will  be  downwards, 
inwards  and  forwards.  The  patient  is  placed  on  the  back,  on  a  table 
or  hard  mattrass,  counter  extension  being  secured  by  a  strong  per- 
ineal band,  leading  in  a  direct  line  upwards,  with  the  long  axis  of  the 
dislocated  member.  If  one  of  the  patent  so-called  "  adjusters"  are 
employed  they  are  fitted  with  their  proper  counter-extending  appara- 
tus. A  stout  book  is  secured  into  a  door  or  window  casing,  in  a  direct 
line  with  the  desired  line  of  traction,  to  which  one  block  of  a  tackle 
made  for  the  purpose  is  hooked.  The  other  block  is  secured  to  the 
lower  end  of  the  thigh,  immediately  above  the  knee,  by  a  smoothly 
applied  bandage,  over  which  a  band  is  "clove-hitched"  to  hook  the 
block  into.  The  patient  must  now  be  completely  chloroformed,  to 
relax  the  muscles  of  the  part  completely,  as  well  as  to  save  from  pain, 
and  traction  on  the  part  made  steadily.  The  strain  must  be  steady 
and  constant,  avoiding  all  jerking,  or  what  the  sailors  call  "  surging  " 
on  the  fall.    During  this  time  the  surgeon  endeavors  to  assist  the 
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movements  of  the  bone  by  moulding  the  parts  with  the  hands.  The 
head  of  the  bone  being  brought  down  to  the  acetabulum,  it  will 
greatly  facilitate  matters,  if  a  broad  strong  towel  is  passed  around  the 
thigh,  high  up  in  the  groin,  and  by  lateral  traction,  made  by  additional 
assistants,  endeavor  to  lift  the  head  over  the  projecting  rim  of  the 
acetabulum.  Persistent  effort  not  bringing  the  bone  down,  the  direc- 
tion of  the  traction  may  be  changed,  so  that  the  deformity  is  some- 
what increased. 

If  the  efforts  are  successful  in  further  lacerating  ihe  capsule  of  the 
joint,  tearing  the  ileo-femoral  ligament,  and  all  else  in  the  way,  the 
joint  will  be  restored,  leaving  the  patient  in  an  oftentimes  pitiable 
condition ;  skin  excoriated,  flesh  contused,  and  occasionally  with  a 
broken  bone  to  add  to  his  former  injuries.  Arnica  will  be  needed, 
and  strict  attention  to  quiet  must  be  given  for  a  number  of  days. 
The  hip  must  be  dressed  as  in  the  case  of  fracture,  both  with  splint 
and  bandage. 

If  the  pulleys  referred  to  are  not  at  hand,  and  one  of  the  "  adjuster7' 
cannot  be  secured,  a  very  convenient  improvisation  can  be  made  as 
follows :    Cover  the  lower  part  of   the  thigh  with  a  smooth  firm 


Fig.  54.    Spanish  Windlas. 

bandage.  Fix  a  strong  hook  in  the  wall  as  when  the  pulleys  are  used. 
Double  an  ordinary  clothes  line,  or  other  small  rope,  until  it  forms  six 
parts,  long  enough  to  reach  from  the  hook  to  the  leg  with  some  degree 
of  tightness.  Having  previously  applied  the  counter  extension  band, 
as  above,  attach  the  ropes  to  the  thigh  by  passing  a  towel  through  the 
loops  at  one  end,  tying  it  firmly.  The  opposite  loops  being  hooked 
over  the  hook  in  the  wall,  insert  an  ordinary  walking  stick  through 
the  bundle  of  strands,  and  make  traction  by  twisting  the  ropes.    It 
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will  be  a  "steady  drag,"  and  in  that  respect  is  superior  to  the  pulleys  • 
but  the  amount  of  traction  must  be  quite  insignificant,  which  joined 
to  the  construction  of  the  thigh,  which  increases  in  proportion  to  the 
tension,  must  make  it  a  measure  of  doubtful  utility,  notwithstanding 
the  authority  of  many  well  known  names  is  loaned  to  give  it  respecta- 
bility. 

With  this  brief  description  I  shall  leave  this  subject,  trusting  that 
the  day  will  soon  come  when  works  on  surgery  will  not  be  compelled 
to  give  space  to  it,  from  the  better  knowlege  further  experience  will 
give  of  more  desirable  methods. 

(b.)  Manipulation,  the  prevailing  method  of  to-day,  accomplishes  its 
object  by  the  fulfillment  of  the  following  indications  :  Eelax  the  ileo-  - 
femoral  ligament,  and  other  opposing  structures ;  lacerate  the  capsu- 
lar ligament  still  further  ;  and  convert  the  femur  into  a  lever  to  lift 
the  head  of  the  bone  into  the  socket.  These  different  objects  are 
attained  in  the  following  manner. 

The  deformity  is  to  be  studied  to  determine,  if  possible,  whether  the 
femoral  cervix  is  over  or  under  the  Y  ligament.  The  dislocation 
being  primary,  the  latter  is  almost  necessarily  the  case.  When  secon- 
dary, and  the  foot  is  everted,  the  presumption  is  that  the  ligament  is 
under  the  neck,  and  interposed  between  it  and  the  acetabulum.  We 
will  first  suppose  a  primary  dislocation. 

Chloroform  the  patient  thoroughly,  not  so  much  to  relax  the  mus- 
cles as  to  guard  against  involuntary  resistance.  The  ligament  (Y) 
is  very  tense,  and  binds  down  the  head  of  the  bone  to  the  ileum.  It 
is  relaxed  by  forcing  the  knee  well  over  to  the  opposite  side,  and  flex- 
ing the  thigh  upon  the  abdomen  at  the  same  time.  Carrying  the  knee 
far  over  as  is  convenient,  all  the  time  flexing  the  thigh,  when  full 
flexion  has  been  secured,  rapidly  abduct  the  thigh,  extending  it  at  the 
same  time,  performing  a  sort  of  circumduction  or  rotation.  This 
lacerates  the  capsule,  as  the  first  effort,  the  extension  from  a  position 
of  extreme  abduction  giving  the  lever  like  influence  that  lifts  the  bone 
into  place.  The  first  movements  of  the  leg,  brings  the  head  of  the 
bone  down  behind  the  acetabulum ;  the  abduction  tears  the  capsule 
enough  to  admit  the  head  of  the  bone  passing  through,  and  raises  the 
latter  partly  over  the  rim  of  the  acetabulum.  Extension  deposits  the 
bone  in  its  proper  place.  It  is  not  always  that  the  reduction  is 
accomplished  at  one  attempt ;  the  capsule  may  not  be  torn  enough  to 
allow  the  head  to  pass  through  ;  the  abduction  and  extension  may  be 
made  so  slowly  that  an  ischiatic  displacement  is  produced  •  or  some 
other  unforseen  or  unusual  circumstance  may  defeat  not  only  the 
first,  but  many  subsequent  attempts.  The  presumption  will  be,  after 
failure  two  or  three  times,  that  the  Y  ligament  is  under  the  neck.  We 
will  now  proceed  in  a  slightly  modified  way. 

In  obedience  to  a  general  maxim  in  such  operation,  slightly  increase 
the  deformity,  which  will  be  by  carrying  the  knee  outward,  and  back- 
ward.   Now  rotate  the  thigh  inward,  making  a  lever  of  the  leg  which 
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is  partly  flexed  on  the  thigh ;  next  flex  the  thigh  upon  the  abdomen, 
carry  the  knee  across  the  body,  and  proceed  as  before.  The  move- 
ments may  be  tabulated  as  follows  : 


HEAD  UNDER  THE  LIGAMENT. 


1.  Abduction :  Flexion. 

2.  Abduction  :  Rotation. 

3.  Extension. 


OVER  THE  LIGAMENT. 


1.  Abduction  :  Backward. 

2.  Rotation  :  Abduction,  Flexion. 

3.  Flexion;  Abduction. 

4.  Rotation :  Extension. 


Eeduction  having  been  accomplished,  the  patient  must  be  put  com- 
fortably to  bed,  the  hip  bandage,  or  a  long  splint  applied,  and  motion 
of  the  part  forbidden  for  about  a  fortnight,  when  passive  motion  may 
be  instituted. 

If  alter  reduction,  which  will  be  announced  by  quite  a  loud  snapr 
the  bones  are  again  displaced,  particularly  if  some  crepitus  is  heard 
and  felt  during  the  process,  the  presumption  is  that  there  is  a  fracture 
of  the  rim  of  the  acetabulum  sufficient  to  prevent  retention.  Under 
these  circumstances  the  case  must  be  treated  as  one  of  extra-capsular 
racture  in  every  particular,  with  extension,  counter  extension,  and 
firm  support. 

In  ancient  cases,  or  in  dislocations  in  old  people,  great  care  must  be 
taken  lest  the  neck  of  the  bone  is  broken,  and  the  case  thereby 
rendered  utterly  hopeless  as  far  as  reduction  is  concerned.  In  the 
case  of  younger  persons,  the  epiphysis  has  been  detached.  In  this  case, 
however,  after  reunion  has  occurred,  renewed  efforts  may  be  made, 
with  caution  suggested  by  the  former  experience.  Under  all  circum- 
stances Arnica  will  be  the  remedy  indicated  for  several  day. 

{b.)  Dislocation  of  the  Hip,  on  to  the  Pubis.— Statistics  differ, 
as  to  the  relative  frequency  of  this  form  of  dislocation ;  the  presump- 
tion is,  however,  that  it  is  among  the  more  infrequent  forms.  The 
symptoms  are  unmistakable,  and  the  treatment  exceptionally  easy. 

The  causes  are  many.  In  some  cases  a  blow  has  been  received  on 
the  back  of  the  trochanter,  driving  the  head  of  the  bone  forward  and 
upward.  In  others,  the  leg  has  been  forcibly  abducted,  rotated  out- 
ward, and  forced  backward.  This  is  particularly  the  case  when  in 
running,  the  foot  is  caught,  the  sudden  arrest  of  motion  throwing  the 
body  backward,  and  rotating  it  at  the  same  time.  I  have  seen  but 
one  case  of  this  form  of  dislocation,  produced  as  above  ;  the  patient 
was  running  across  a  rail  road  track,  when  the  right  foot  caught  m  a 
frog,  throwing  him  to  the  ground  in  the  manner  described.  One  case 
is  noted  as  occurring  when  swimming,  from  some  unusually  violent 
motion. 

The  pathology  is  not  constant.  When  the  bone  is  thrown  far  over 
upon  the  pubis,  towards  ihe  symphysis,  or  the  head  is  thrown  up 
under  Pouparts  ligament,  the  obturator  internus  is  usually  completely 
torn  from  its  attachment,  the  ileo-femoral  ligament  either  torn  or 
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very  tense,  and  the  muscles  in  relation  with  the  bone 'posteriority  also 
torn  or  stretched.  The  ileacus  internus,  and  other  structures  passing 
out  of  the  pelvis  over  the  pubis  are  more  or  less  contused,  and 
stretched  over  the  head  of  the  bone,  the  lesion  to  the  crural  nerves 
producing  considerable  pain.  The  trochanter  will  be  rotated  back- 
ward, often  occupying  the  acetabulum,  the  head  of  the  bone  corres- 
pondingly rotated  forward.  The  capsular  ligament  will  usually  be 
completely  torn,  or  at  all  events  to  such  an  extent  that  reduction  will, 
not  be  embarrassed. 

The  symptoms  should  be  readily  suggested  by  the  forgoing.  The  leg 
is  generally  shortened,  although  in  some  cases  there  is  no  change  in 
this  respect,  and  in  one  instance  it  was  slightly  shortened.  The  leg 
is  flexed,  also  the  thigh,  strongly  abducted,  and  everted,  so  that  the- 
heel  is  found  resting  about  the  middle  of  the  tibia  of  the  opposite  side 
The  trochanter  is  lost  entirely,  or  is  carried  very  far  backward,  and 
the  head  of  the  bone  can  be  felt,  or  seen,  in  many  cases,  in  its  new 
position.  In  those  exceptional  cases  in  which  the  head  of  the  bone  is. 
forced  under  Pouparts  ligament,  the  symptoms  are  somewhat  dif- 
ferent. Thus  the  trochanter  is  carried  to  the. front,  the  leg  rotated 
inwards,  abducted,  and  presents  many  of  the  symptoms  of  the  iliac 
displacement. 

In  the  ordinary  forms  of  this  variety  of  dislocations  secondary  dis- 
placement quite  often  occurs,  chiefly  into  the  thyroidean  foramen,  and 
more  rarely  upon  the  dorsum  of  the  ileum.  This  may  occur  spontan- 
eously, or  as  the  result  of  additional  accident.  Perhaps,  however,  it 
ottener  takes  place  from  attempts  at  reduction.  When  the  latter 
occurs,  the  Y  ligament  is  often  found  underneath  the  femoral  neck,, 
particularly  when  it  has  been  secured  by  rotation  of  the  leg  outward. 
This  has  already  received  attention  in  an  earlier  paragraph. 

Treatment. — Manipulation  has  proved  to  be  unusually  effective  in 
treating  this  toim  of  luxation.  No  mention  will  be  made  of  exten- 
sion, further  than  to  state  that  the  general  principles  are  already  laid 
down,  and  the  modification  of  the  methods  noticed  when  speaking  of 
iliac  dislocations  are  too  manifest  to  call  for  extended  notice. 

The  ileo-femoral  ligament  being  untorn,  which  will  always  ba 
assumed  in  the  regular  forms,  the  indications  are  two-fold  as  related 
to  that  structure,  viz.,  relax  it.  and  prevent  the  head  of  the  bone  rid- 
ing over  it.  It  will  be  relaxed  by  flexing  the  thigh  on  the  abdomen, 
slightly  increasing  the  deformity,  as  usual,  by  adducting  the  leg  still 
further.  Taking  care  not  to  extend  the  leg,  and  guarding  against 
rotation  of  the  femur  outward,  rapidly  abduct  the  thigh,  carrying  the 
knee  well  across  the  body.  Extend  at  full  length,  with  a  slight  out- 
ward rotation.  The  variety  may  become  changed  inio  the  thyroidean, 
by  these  methods,  for  the  relief  of  which  a  future  section  must  be  con- 
sulted. The  reduction  will  be  much  facilitated  by  making  pressure 
with  the  hand  on  the  head  of  the  bone  in  the  desired  direction.  Other 
methods  of  manipulation  have  been  practiced,  but  as  there  is  danger 
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of  complicating  the  relation  of  the  neck  of  the  bone  to  the  Y  liga- 
ment, or  rupturing  it  entirely,  I  much  prefer  to  practice  lhat  laid 
down  above. 

(c.)  Disi/OCTiOK  of  the  Hip  upon  the  Ischium— i!y"ext  to  disloca- 
tions upon  the  dorsum  of  the  ileum,  those  in  which  the  head  of  the 
bone  is  thrown  into  the  sciatic  notch  are  the  most  frequent.  Some 
authors  have  asserted  that  this  luxation  always  occurs  as  secondary 
upon  iliac  displacement.  Hamilton,  however,  has  collected  a  suffi- 
cient number  of  cases  to  determine  the  fact  that  ischiatic  dislocations 
are  not  only  often  primary,  but  that  the  iliac  variety  are  not  seldom 
secondary  thereto.  I  have  no  experience  of  my  own  to  offer,:but  think 
reason  and  analogy  must  fully  sustain  the  latter  position. 

The  causes  are  forces  that  result  in  forcing  the  head  of  the  femur 
downward  and  backward.  The  leg  must  be  thrown  into  a  very 
advanced  position,  almost  at  right  angles  to  the  pelvis,  as  would 
occur  from  falls  on  the  knee  with  the  leg  advanced  in  front  of  the 
body,  or  abducted  very  greatly. 


Fig.  55.  Obturator  Internus  Muscle. 
The  pathology  is  of  great  interest,  factors  now  being  introduced  that 
played  a  very  unimportant  part  in  the  varieties  already  considered. 
The  capsular  ligament  is  extensively  torn,  the  gluteus  minimus,  and 
gamelli  muscles  particularly  lacerated,  and  the  other  muscles  more  or 
less  contused  and  torn.  The  head  of  the  bone  will  rest  upon  the  mar- 
gins of  the  sciatic  notch,  greater  or  lesser,  sometimes  within  the  fora- 
men formed  by  the  ligaments  ;  it  will  be  rotated  backward,  the  great 
trochanter  thrown  correspondingly  forward.  The  greatest  impor- 
tance and  interest,  however,  attaches  to  the  obturator  internus  mus- 
cle. This  muscle,  in  its  normal  relations,  and  as  affected  by  disloca- 
tion of  the  hip,  will  be  comprehended  from  the  following  diagrams. 
It  originates  from  the  anterior  margin  of  the  obturator  foramen,  and 
the  parts  subjacent  thereto,  passes  directly  outward  and  forward,  and 
is  inserted  into  the  digital  fossa  of  the  great  trochanter. 
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It  will  be  seen  that  the  head  of  the  bone  being  driven  directly  back- 
wards, it  will  slip  under  the  tendon  of  the  obturator,  and  become  an 
ordinary  dorsal  dislocation.  When  it  passes  outside  of  the  tendon,  it 
is  arrested  in  its  progress,  and  becomes  a  sciatic  dislocation.  For 
these  reasons  Prof.  Bigelow  terms  them  all  dorsal  dislocations, 
qualifying  them  by  the  terms  "  above  "  or  tk  below  the  tendon."  When 
above  the  tendon  it  is  in  all  respects  a  dorsal  dislocation  as  I  have 
described  it  elsewhere  ;  when  below  it,  the  symptoms  are  so  peculiar, 
the  means  for  reduction  are  so  different,  that  the  older  term  ischiatic, 
or  scitatic  are  proper  and  will  be  retained.  In  this  form  of  disloca- 
tion, therefore,  the  femur  being  advanced  at  the  instant  the  head  slips 
out  of  the  acetabulum,  it  passes  up  outside  of  the  tendon  of  the 
obturator,  and  is  checked  by  the  tension  of  that  muscle,  unless  it  be 
torn,  before  it  reaches  the  dorsum  of  the  ileum.  This  will  produce  an 
exaggerated  appearance  of  dorsal  luxation,  the  knee  of  the  injured  side 
being  carried  far  over  the  thigh  of  the  other  side. 

The  symptoms  in  slight  degrees  of  this  displacement  are  so  similar 
to  dorsal  dislocations  that  great  care  must  be  taken  to  avoid  mistakes. 
The  leg  is  greatlv  rotated  inwards ;  is  in  a  state  of  extreme  abduction ; 
flexion  is  extreme,  and  the  head  of  the  bone  may  often  be  felt  in  its 
new  position.  Symb  has  pointed  out  a  symptom  that  will  always  be 
reliable,  so  much  so  that  a  diagnosis  must  always  be  held  in  reserve 
when  it  is  not  present.  This  is  an  arching  of  the  lumbar  spine  when 
the  leg  is  extended.  The  patient  must  be  laid  perfectly  flat  on  the 
back  on  the  floor,  a  table,  or  hard  mattress,  and  the  leg  elevated  at  an 


Fig.  57.    Arching  of  Spine  in  Ischiatic  Dislocation. 

angle  of  about  45°  with  the  body.    The  back  will  be  seen  to  be 
straight,  and  laid  flat  on  the  table.  Now  extend  the  leg,  and  press  the 
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knee  down  with  I  he  hand.    The  lumbar  spine  will  now  be  seen  to  arcb 
in  a  condition  of  pronounced  lordosis. 

Prognosis-is  always  good  in  recent  cases;  in  ancient  cases,  particu- 
larly when  the  cotyloid  cavity  has  become  filled  up,  there  is  nothing 
to  be  done  in  the  way  of  reduction,  although  cases  occur  in  which  the- 
surgeon's  art  is  called  into  requisition.  I  have  seen  two  cases  in  which 
the  hip  was  dislocated  as  a  result  of  morbid  action,  and  firm  anchylo- 
sis had  occurred.  The  thigh  was  carried  almost  at  right  angles  with 
the  body,  directed  outward,  walking  being  only  possible  with  the  aid 
of  a  crutch,  or  by  resting  the  hand  on  the  knee,  and  thus  distorting 
the  spine  very  greatly.  It  is  this  distortion  of  the  spine  that  calls  for 
surgical  aid,  the  health  sooner  or  later  seriously  suffering  therefrom. 
In  one  case  the  neck  of  the  femur  was  severed  by  the  subcutaneous- 
method,  a  joint  with  some  considerable  degree  of  motion  secured, and 
perfect  restoration  of  the  spinal  distortion.  The  second  case  would 
not  submit  to  an  operation,  and  has  passed  out  of  my  sight. 

Treatment. — In  reducing  this  dislocation  by  manipulation,  the  first 
indication  is  to  release  the  neck  from  the  tendon  of  the  obturator,  and 
to  relax  the  Y  ligament.  By  increasing  the  deformity,  in  carrying 
the  knee  farther  over  and  higher,  the  head  of  the  bone  is  carried  away 
from  the  notch,  and  below  the  tendon.  Rotating  the  leg  outward,  at 
the  same  time  flexing  the  thigh  fully,  places  the  head  underneath  the 
tendon  more  completely.  Now  carry  the  knee  to  the  greatest  possible 
position  of  abduction,  keeping  it  still  flexed,  and  rapidly  extend  it. 
Usually  the  dislocation  will  be  at  once  reduced,  yet  sometimes  it  is 
transformed  into  the  dorsal  variety.  In  the  latter  instance  reduction 
is  effected  precisely  as  if  the  case  were  primary. 

{d.)  Dislocation  of  tbe  Hip,  into  the  Thyroid  Foramen. — 
Next  to  dislocations  upon  the  pubis,  this  seems  to  be  more  infrequent 
than  other  forms  of  hip  dislocation.  In  some  respects  it  is  the  most 
marked  of  the  four  principle  varieties. 

The  causes  are  such  as  would  induce  extreme  abduction  of  the  thigh,. 
or  bringing  unusual  weight  or  strain  on  the  joint  when  the  limb  is 
carried  out  from  the  body.  The  accident  has  occurred  when  skating, 
or  from  slipping  on  the  ice,  or  by  heavy  weights  falling  on  the 
shoulders  when  in  a  favorable  position  to  abduct  the  extremity. 

The  pathology  is  simple,  and  should  be  readily  understood,  without 
detailed  description,  from  a  survey  of  the  anatomy  of  the  parts,  and 
the  causes.  The  capsular  ligament  is  torn  on  its  lower  and  anterior 
surface  ;  the  Y  ligament  and  the  obturator  internus  muscle  put  very 
much  upon  the  stretch,  or  more  or  less  torn;  the  abductor  muscles 
may  suffer  laceration  in  some  of  the  fibres  ;  the  head  of  the  bone  will 
be  more  or  less  engaged  in  the  thyroid  foramen,  resting  upon  the 
obturator  externus  muscle. 

The  symptoms  are  prominent,  and  quite  remarkably  free  from  any 
complication  with  those  of  fracture.  The  extremity  is  lengthened 
from  one  to  three  inches;  rotated  outward  or  inward,  usually  surfl- 
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ciently  inward  to  point  the  toes  forward.  Abduction  is  quite  con- 
siderable, so  much  so  that  the  knees  cannot  be  brought  together 
without  the  exertion  of  considerable  force ;  the  hip  looks  flattened ; 
the  trochanter  is  less  prominent ;  the  head  of  the  bone  may  be  felt 
sometimes  in  its  new  position;  and  the  abductor  muscles  on  the 
inside  of  the  thigh  are  felt  to  be  extremely  tense.  Pubic  dislocation 
has  occurred  as  a  secondary  phenomena,  but  cannot  be  of  frequent 
occurrence. 

Treatment.—  From  the  fact  that  the  head  of  the  bone  is  sometimes 
quite  firmly  engaged  in  the  foramen,  it  is  often  necessary  to  resort  to 
a  combination  of  extension  and  manipulation  in  effecting  reduction. 
Having  never  had  the  privilege  of  treating  a  case  of  this  character,  I 
borrow  the  following  description  from  Hamilton  (Fract.  p.  670),  as 
seeming  to  be  that  which  I  should  adopt  should  occasion  arise :  '■  If 
we  attempt  to  reduce  by  manipulation,  it  will  be  proper  to  follow  the 
same  rule  which  we  have  stated  as  applicable  to  dislocations  back- 
ward, namely,  to  carry  the  limb  in  the  first  instance  only  in  those 
directions  in  which  it  is  found  to  move  easily.  Instead,  therefore,  of 
holding  the  leg  in  a  position  of  adduction  while  the  thigh  is  flexed 
upon  the  abdomen,  it  will  be  necessary  to  carry  it  up  abducted  ;  and 
when  the  further  progress  of  the  knee  towards  the  belly  is  arrested, 
the  limb  must  be  moved  inward,  and  finally  brought  down  addiicted. 
When  the  knee  is  about  opposite  the  pubis,  or  a  little  lower,  in  its 
descent,  the  femur  should  be  gently  rotated  inward,  for  the  puipose 
of  directing  the  head  towards  the  acetabulum.  The  reduction  may 
also  be  sometimes  facilitated  by  lifting  the  head  of  the  bone  with  the 
aid  of  a  band  passed  under  the  upper  portion  of  the  thigh,  and  over 
the  shoulder  of  an  assistant ;  by  giving  to  the  shaft  of  the  femur  a 
slight  recking  motion  when  it  is  about  to  enter  the  socket;  and  also 
by  pressing  with  the  hand  against  the  head  of  the  bone,  or  by  lifting 
at  the  knee  moderately." 

As  said  in  an  earlier  place,  the  terms  used  to  designate  these  four 
varieties  of  dislocation  represent  the  directions  in  which  the  head  of 
the  bone  is  carried  ;  it  is  understood  that  there  are  very  many  modifi- 
cations, with  reference  to  extent.  A  dorsal  luxation,  represents  an 
upward  displacement  of  the  bone,  but  has  no  reference  to  the  extent 
or  degree  of  the  displacement.  In  a  work  of  a  general  and  practical 
character,  such  as  this  is  designed  to  be,  it  is  not  necessary  to  notice 
all  of  these  possible  sub-varieties  ;  the  prevailing  direction  will  indi- 
cate the  slight  modification  in  treatment,  necessary  to  effect  reduc- 
tion. 

2.     DISLOCATIONS  OF  THE  KNEE. 

The  size  and  structure  of  the  parts  entering  into  the  formation  of 
the  knee,  as  well  as  the  limited  motion,  renders  dislocation  an  exceed- 
ingly rare  accident.  The  various  forms  of  displacement  to  which  it  is 
necessary  to  call  attention,  are  dislocations  of  the  patella,  the  carti- 
lages, and  the  tibia. 
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Dislocations  of  the  Patella— The  patella  may  be  displaced  in 
one  of  lour  directions,  upward,  downward,  outward,  and  inward  ;  yet 
inasmuch  as  the  accident  is  more  properly  a  rupture  of  muscles  or 
tendons,  in  the  so-called  upward  or  downward  dislocations,  I  shall 
exclude  them  firm  the  category.  This  leaves  but  an  outward  or 
inward  displacement,  as  true  luxations,  to  which  we  may  add  a  third, 
as  an  important  modification  of  them,  what  is  called  the  vertical,  or 
rotary.  In  a  normal  condition  of  the  parts  the  patella  is  seldom  dis- 
located, and  when  the  displacement  is  pronounced,  to  such  an  extent 
that  surgical  treatment  is  necessary  to  replace  it,  it  is  a  matter  of 
some  doubt  if  the  injury  to  the  muscles  and  ligaments  should  not  be 
considered  the  chief  feature  in  the  case,  the  dislocation  being  a  com- 
plication thereof. 

(a.)  Dislocation  of  the  Patella  Outward,  is  caused  by  muscular  action 
very  frequently,  a  predisposition  being  an  unnatural  elongation  or, 
laxity  of  the  ligaments.  Other  causes  are,  twisting  the  thigh  and 
body  inward,  while  the  leg  and  foot  is  fixed  ;  falling  on  the  knee, turn- 
ing the  leg  outward  ;  blows  on  the  inner  edge  of  the  patella,  particu- 
larly if  the  leg  is  flexed,  or  the  extensor  muscles  of  the  thigh  are  con- 
tracted. These  muscles  being  relaxed,  the  force  must  be  extreme 
that  would  drive  the  bone  into  such  a  position  that  it  would  not 
immediately  return  to  its  proper  place. 

The  pathology  depends  upon  the  extent  of  the  displacement.  In  the 
majority  of  instances  the  luxation  is  partial,  the  inner  facet  of  the 
patella  resting  upon  the  inner  surface  of  the  external  condyle  of  the 
femur.  Owing  to  the  obliquity  of  both  of  these  surfaces,  the  outer 
edge  or  margin  of  the  patella  is  tilted  forward,  the  sharp  edge  being 
easily  felt  and  seen.  In  more  extreme  cases,  the  whole  base  of  the 
patella  rests  upon  the  outer  surface  of  the  condvle,  the  inner  edge 
then  being  prominent  in  front  of  the  knee.  The  ligaments  are 
injured  also  in  proportion  to  the  degree  of  displacement,  some  fibres 
torn,  or  very  much  stretched,  in  the  minor  degrees,  and  extensively 
torn  when  the  displacement  is  complete. 

The  symptoms  are  unique,  and  unmistakable.  The  leg  is  more  or 
less  flexed,  quite  immovable;  the  knee  is  broader;  the  edge  of  the 
patella  can  be  seen,  as  well  as  felt,  if  the  swelling  is  not  extreme  ;  the 
inner  condyle  is  unnaturally  prominent;  and  the  patient  complains 
greatly  of  pain.  The  muscles  are  seen  and  felt  to  be  in  a  state  of  ten- 
sion, particularly  the  quadriceps  extensor. 

The  prognosis  is  usually  good,  both  as  to  facility  in  reduction,  and 
future  usefulness  of  the  joint.  In  some  instances  reduction  has  not 
been  effected,  either  through  the  difficulty  in  retaining  the  parts,  or 
some  peculiarity  in  position  that  forbids  removal,  and  a  fair  degree  of 
usefulness  of  the  part  has  iemained;  in  fact,  in  one  or  two  instances 
of  ancient  luxation,  the  patient  declined  treatment,  as  no  inconven- 
ience of  any  kind  "was  experienced.  In  all  cases  in  which  the  luxation 
1  as  been  complete,  reluxation  is  to  be  expected,  upon  very  trivial 
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provocation,  and  measures  should  be  taken  to  guard  against  it,  such 
as  wearing  an  elastic  knee  cap  bandage,  or  some  other  permanent 
dressing. 

Treatment. — The  indications  for  treatment  are  very  simple  and 
obvious.  The  quadriceps  extensor  must  be  fully  relaxed,  and  the 
bone  pushed  into  its  place  with  the  hand.  In  many  instances  the 
relaxation  of  the  muscle  will  alone  suffice,  the  bone  returning  to  its 
position  spontaneously.  To  relax  the  muscle,  extend  the  leg,  elevate 
the  thigh,  and  bend  the  body  forward.  Seating  the  patient  in  a  chair, 
and  placing  the  foot  over  the  shoulder  of  the  surgeon,  seated  in  front, 
fills  the  requirements  accurately.  After  reduction  the  leg  must  be 
laid  on  a  pillow, and  a  few  doses  of  Aeon.,  Am., or  Blvus.  given,  accord- 
ing to  the  indications,  and  upon  the  subsidence  of  the  inflammatory 
symptoms,  place  a  proper  apparatus  on  the  knee  to  guard  against 
re-dislocation.  In  most  cases  nothing  fulfills  this  better  than  alight 
rubber  bandage. 

(6.)  Dislocation  of  the  Patella  Inward,  is  less  frequent  than  the 
opposite  displacement,  but  in  every  essential  particular  is  the  same 
in  causation,  pathologv,  and  treatment. 

(c.)  Vertical  dislocation  of  the  Patella,  called  by  Hamilton,  "dislo- 
cation upon  its  axis,"  and  by  Miller  "  semi-rotation,"  is  a  rare  form 
of  displacement,  only  eighteen  examples  being  known  to  Hamilton 
in  1871,  when  the  fourth  edition  of  his  classical  work  was  issued.  It 
appears  as  a  rotation  of  the  bone  upon  its  axis,  and  is  thus  described 
by  Hamilton  (Fract.  and  Disl.  p.  699):  "They  may  be  regarded  as 
only  exaggerated  forms  of  incomplete  lateral  dislocations.  In  these 
latter  accidents,  as  we  have  already  noticed,  the  external  or  the  inter- 
nal margin  of  the  patella,  according  as  the  sub-luxation  is  to  the 
outer  or  inner  side,  is  thrown  more  or  less  obliquely  forward  ;  a  posi- 
tion into  which  it  is  carried  partly  by  the  peculiar  form  of  the  articu- 
lating surfaces,  and  partly  by  the  action  of  the  vasti  and  rectus 
femoris  muscles.  If  now  these  muscles  were  to  contract  suddenly 
and  violently,  and  the  return  of  the  patella  to  its  normal  position  were 
prevented  by  the  lodgment  of  one  of  its  margins  in  the  inter-condy- 
loidean  fossa,  the  other  or  free  margin  would  be  compelled  to  rise 
until  it  became  perpendicular  to  the  limb,  or  it  might  perhaps  eveD 
become  completely  reversed  in  its  socket.  The  sigas  of  the  accident 
are  such  as  to  render  an  error  in  the  diagnosis  almost  impossible. 
The  limb  is  generally  found  forcibly  extended,  occasionally  it  is  in  a 
position  of  moderate  flexion,  but  the  projection  of  the  sharp  border  of 
the  patella  directly  forward  under  the  skin  is  itself  sufficient  to  deter- 
mine the  true  nature  of  the  injury. 

Reduction  can  usually  be  secured  as  in  the  case  of  ordinary  lateral 
displacements,  or  by  forcibly  extending  and  flexing  the  leg  a  few 
times.  It  is  recommended  that  the  patient  be  required  to  make  a 
strong  effort  at  flexion.  After  reduction  the  same  measures  are  to  be 
pursued  as  in  the  case  of  other  forms  of  dislocation. 
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DISLOCATIONS  OF  THE  CARTILAGES  OF  THE  KNEE  JOINT. 

This  accident  is  rather  infrequent,  and  yet  few  surgeons  of  experience 
have  failed  to  see  one  or  more  cases.  It  is  oftener  preceded  by  some 
inflammatory  affection  of  the  part,  or  injury  ;  at  other  times  it  seems 
due  to  some  congenital  peculiarity,  by  which  the  ligaments  that  con- 
fine these  cartilages  are  lengthened.  I  have  had  the  privilege  of  treat- 
ing two  of  these  cases,  and  in  each  there  had  been  no  dislocation  of 
the  cartilages  until  some  time  after  sustaining  a  severe  strain  of  the 
joint.  The  accident  is  an  extremely  painful  one,  and  is  severe 
inasmuch  as  the  displacement  is  prone  to  be  reproduced  frequently, 
as  well  as  the  possibility  of  the  so-called  "false  cartilages"  forming 
in  the  joint,  from  portions  br-ing  broken  off. 

The  causes,  in  addition  to  such  maintaining  or  predisposing  condi- 
tions as  are  noted  above,  are  oftener  a  sudden  twist  of  the  leg, rotation 
of  the  tibia.  It  has  occurred  from  slipping  on  the  ice,  tripping  on  a 
carpet,  or  the  toes  catching  in  the  bed  clothes  on  turning  in  bed. 

The  symptoms  are  unique,  and  should  be  unmistakable.  There  is  a 
sudden  sharp  pain  in  the  knee,  with  complete  loss  of  power  in  the 
extremity,  and  the  sufferer  usually  falls  to  the  ground  "  as  if  shot.'' 
The  leg  may  be  flexed  or  extended,  but  in  either  case  the  joint  is 
intolerant  of  motion.  In  acute  or  recent  cases,  there  will  be  rapid 
swelling  and  inflammation  of  the  knee,  and  some  considerable  fever 
or  other  constitutional  disturbance.  In  chronic  cases,  those  inwhich 
the  accident  has  been  frequently  repeated,  the  inconvenience  may  be 
but  momentary,  flexing  and  extending  the  leg  a  few  times  causing 
reposition,  and  disappearance  of  the  symptoms.  On  tactile  examina- 
tion the  edge  of  the  cartilage  may  be  felt,  very  often,  projecting  on 
the  inside  or  outside  of  the  joint,  as  it  is  displaced  in  one  or  the  other 
direction. 

The  treatment,  as  far  as  reposition  is  concerned,  is  sufficiently 
simple.  Grasping  the  knee  with  the  right  hand,  making  pressure 
inward  on  the  displaced  cartilages,  with  the  other  hand  grasping  the 
leg  near  the  ankle  make  forcible  extension  and  flexion  a  few  times,  at 
the  same  time  slightly  rotating  the  leg  outward  and  inward.  To 
prevent  recurrence  of  the  accident,  it  will  be  necessary  to  wear  for  a 
long  time  an  elastic  bandage  or  knee  cap.  In  acute  cases  synovities 
will  probably  occur,  and  must  be  treated  according  to  principles  laid 
down  in  another  place  {Surg.  Therap.  p.  272).  The  ''false  cartilages '» 
will  probably  require  removal  by  surgical  measures,  but  many  cases 
have  been  cured  in  the  following  manner.  When  they  can  be  felt  and 
moved  under  the  fingers,  they  must  be  pushed  into  some  position 
where  they  can  be  held  between  the  soft  parts  and  the  bones,  as  over 
one  of  the  condyles,  where  it  can  be  secured  with  adhesive  strips 
properly  disposed.  There  are  instances  in  which  it  has  contracted 
adhesions  in  this  new  situation,  and  ultimately  become  absorbed ;  the 
latter  result  may  be  occasionally  hastened  by  the  use  of  Oil.,  in  a 
medium  attenuation,  given  two  or  three  times  a  week. 
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DISLOCATIONS  OF  THE  TIBIA. 

The  knee-joint,  as  said  in  an  earlier  paragraph,  can  only  be  dislo- 
cated by  the  exertion  of  great  force  ;  there  being  no  lateral  motion  of 
the  joint,  the  least  possible  rotary  mobility,  and  full  motion  only  in 
the  direction  of  flexion,  the  strength  of  the  ligaments  nescessary  to 
preserve  the  integrity  of  a  joint  so  essential  to  locomotion,  and  exposed 
to  such  severe  trials  as  this  one  must  be,  combine  to  render  the  acci- 
dent not  only  infrequent,  as  compared  to  many  other  forms  of  dislo- 
cations, but  makes  the  accident  one  of  greater  severity,  with  more 
serious  symptoms  at  the  time,  and  more  important  sequela?.  The 
subject  can  be  properly  considered  under  two  heads,  as  occurring 
laterally,  and  antero-posteriorily,  the  sub-varieties  being  plain  and 
easily  comprehended  without  detailed  description.  Thus  internal 
displacement  is  precisely  the  same  as  external,  with  a  simple  reversal 
of  the  terms. 

(a.)  Lateral  dislocations  of  the  knee,  will  be  described  as  occurring 
outwards  ;  when  occurring  in  the  opposite  directions  there  will  be  a 
simple  reversal  of  the  direction  of  the  force,  and  the  means  pursued 
to  reduce  it.  The  causes  are  blows  received  upon  the  lower  and  outer 
part  of  the  lower  extremity  of  the  femur,  or  the  inner  side  of  the  head 
of  the  tibia ;  extreme  external  lateral  flexion  of  the  leg ;  or  a  com- 
bination of  these  causes  as  occurring  from  falls. 

The  ligaments  on  the  inner  part  of  the  knee-joint  will  be  more  or 
less  torn ;  the  internal  condyle  of  the  femur  will  rest  on  the  external 
condyloid  fossa  of  the  tibia,  and  the  crucial  ligaments  will  not  infre- 
quently be  torn,  and  in  extreme  cases  the  vessels  and  nerves  in  the 
popliteal  space  will  be  contused,  or  even  torn  when  the  displacement 
is  complete.  In  young  subjects  the  epiphysis  of  the  femur  will  be 
detached,  and  the  case  become  hopeless,  as  far  as  retention  of  a  useful 
joint  is  concerned. 

The  symptoms  are  unmistakable.  The  displacement  being  com- 
plete, by  which  I  mean  the  internal  condyloid  fossa  is  carried  beyond, 
•or  nearly  so,  the  external  condyle,  the  case  is  usually  compound. 
There  will  be  extreme  pain,  in  any  case,  the  joint  immovable,  the 
thigh  flexed  on  the  abdomen,  the  leg  more  or  less  flexed,  and  abducted, 
-as  the  displacement  is. more  or  les3  complete.  The  leg  will  also  be 
somewhat  rotated,  usually  everted  ;  the  knee  will  be  much  distorted, 
unusual  prominence  of  the  inner  condyle,  and  the  head  of  the  tibia 
will  be  strongly  pushed  out  externally.  The  patella  will  be  displaced 
with  the  head  of  the  tib^a,  when  extreme,  the  ligament  may  be  torn 
and  the  bone  drawn  up  above  the  condyles  of  the  femur. 

The  prognosis  is  always  unfavorable,  in  any  case  in  which  there  is 
displacement  to  a  degree  to  call  for  surgical  treatment  to  replace. 
There  will  almost  surely  be  severe  synovitis,  much  constitutional  dis- 
turbance, and  imminent  danger  of  future  anchylosis.  Should  the 
soft  parts  be  lacerated,  and  a  compound  dislocation  exist,  the  leg  may 
usually  be  condemned,  particularly  if  there  is  fracture.    In  fact  there 
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is  no  little  menace  to  life  in  such  very  severe  lesions.  Under  all  cir- 
cumstances, a  prognosis  must  be  guardedly  given  ;  in  fact  it  is  well  to> 
defer  it  until  sufficient  time  has  elaped  to  observe  the  efforts  that  are 
being  made  for  repair,  and  the  endurance  of  the  patient. 

Treatment. — The  dislocation  being  compound,  or  complicated  by 
fracture,  or  lesion  to  some  of  the  important  parts  in  the  popliteal 
space,  competent  counsel  should  always  be  called,  and  the  question  of 
amputation  seriously  considered.  In  many  cases  it  will  be  demanded 
to  save  life.  Fracture  of  the  femur,  or  separation  of  the  epiphyses, 
must  also  call  for  careful  and  judicious  weighing  of  the  chances  as  to 
life,  and  future  condition  of  the  part  as  to  repair  and  ultimate  useful- 
ness. If  it  is  decided  to  attempt  reduction  and  preservation  of  the 
joint,  the  dislocation  must  first  be  reduced,  after  which  the  fracture 
receives  attention. 

Reduction  can  usually  be  secured  as  follows:  Anaesthetize  the 
patient  completely.  If  the  leg  is  abducted,  carry  it  still  further  out- 
ward, and  flex  it  as  far  as  possible  at  the  same  time.  Make  extension 
and  adduction,  with  as  much  of  a  rocking  motion  as  can  be  produced 
without  disturbing  the  adduction.  If  the  leg  is  already  adducted, 
increase  it  and  make  flexion  as  before.  Whether  it  be  changed  to 
abduction  or  not  depends  upon  whether  the  luxation  is  internal  or 
external.  When  the  latter,  abduct  and  extend ;  when  the  former,, 
keep  up  adduction  during  the  extension.  In  either  case  while  the 
manipulations  are  carried  on,  an  assistant  must  make  strong  pressure 
on  the  inner  side  of  the  thigh,  and  press  inward  on  the  head  of  the 
tibia. 

Reduction  being  completed,  the  extremity  must  be  put  into  a  splint,, 
and  kept  absolutely  quiet  for  at  least  a  week,  or  until  the  inflamma- 
tion has  very  sensibly  abated.  After  this,  passive  motion  must  be 
practiced  to  guard  against  anchylosis.  A  consolidation  will  rarely  be 
perfect  under  three  weeks,  and  even  then,  for  some  time  the  joint 
must  be  protected  by  an  elastic  bandage. 

(6.)  Antero-posterior  JUislocations  of  the  Knee,  are  produced  by  causes 
operating  similarly  to  those  considered  under  lateral  luxations.  Thus 
when  the  tibia  is  carried  posteriorly,  a  blow  on  the  back  part  of  the 
lower  end  of  the  femur,  or  the  front  of  the  head  of  the  tibia;  extreme 
flexion  of  the  leg,  or  falling  with  the  leg  doubled  underneath  the 
body.  When  the  displacement  is  anteiiorly,  the  conditions  of  causa- 
tion are  reversed. 

The  pathology  depends  upon  the  direction  as  to  particulars, 
although  it  is  similar  as  to  generalities.  Thus  the  ligaments  will  be 
torn  or  stretched  on  the  side  of  extension ;  relaxed,  in  those  of  a 
minor  degree,  or  contused  and  torn  on  the  side  of  compression,  in 
more  extensive  displacements.  The  ligamentum  patellae  will  be 
probably  torn,  in  backward  dislocations;  the  vessels  and  nerves  in 
the  popliteal  space  can  scarcely  escape  injury  of  some  kind  if  there: 
i3  decided  displacement. 
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The  symptoms  are  very  marked  and  prominent.  In  backward  dislo- 
cations the  leg  is  flexed,  thigh  also  as  a  rule ;  the  condyles  very  prom- 
inent, and  on  attempting  extension  the  head  of  the  tibia  will  be  felt 
and  seen  in  the  flexure  of  the  knee,  as  a  large  firm  prominence.  In 
anterior  displacements  the  leg  will  be  extended  in  moderate  degrees 
of  displacement,  extended  to  an  angle,  where  the  displacement  is 
greater,  and  even  somewhat  flexed  if  the  displacement  is  small. 
Pain  is  quite  severe  under  all  circumstances,  and  it  is  impossible  to 
place  the  foot  on  the  ground,  or  attempt  any  motion  of  the  part. 

The  prognosis  is  somewhat  better  in  these  forms  of  dislocation  than 
in  the  lateral  varieties,  probably  from  the  fact  that  there  is  really  less 
injury  done  the  parts  than  in  the  latter  case.  There  seems  to  be  less 
inflammation,  as  a  rule,  anl  there  is  less  danger  of  compound  injury, 
or  serious  complications.  In  most  of  the  recorded  cases  the  patients 
were  enabled  to  throw  away  their  crutches  in  from  two  to  three 
months,  although  some  used  them  for  a  year. 

Treatment. — Reduction  is  to  be  accomplished  by  attention  to  the 
principles  generally  applicable  to  dislocations,  w'2.,  slightly  increase  the 
deformity,  and  then  moving  the  part  quickly  in  the  opposite  direction, 
with  pressure  on  the  head  of  the  bone.  Perhaps  as  Hamilton 
remarks,  it  will  occasionally  be  necessary  to  resort  to  some  of  the 
methods  of  extension.  After  reduction  the  case  is  to  be  treated  as 
other  forms  of  dislocation  of  the  knee. 

3.      DISLOCATIONS  OF  THE  ANKLE. 

Hamilton,  and  most  of  the  older  English  surgeons,  speak  of  dislo- 
cations of  the  ankle  joint  as  chiefly  affecting  the  tibia,  and  use  the 
terms  dislocation  of  the  lower  "end  of  the  tibia,"  outward,  inward, 
etc.  The  continental,  and  most  of  the  American  practitioners,  refer 
to  the  foot  as  being  the  part  dislocated.  It  is  not  unimportant  which 
classification  we  adopt,  as  the  meaning  of  the  terms  are  completely 
reversed.  As  the  majority  of  practitioners,  in  this  country  at  least, 
consider  the  foot  to  be  the  part  dislocated,  and  if  it  were  otherwise 
my  regard  for  consistency  and  system  would  forbid  a  different 
arrangement,  I  shall  adhere  to  the  plan  already  adopted,  and  refer  to 
the  distal  portion  of  a  joint  as  the  part  displaced.  It  will  be  seen  that 
a  forward  luxation  of  the  lower  end  of  the  tibia  would  be  a  backward 
luxation  of  the  foot ;  an  outward  of  the  former,  an  inward  of  the  lat- 
ter; it  is  unfortunate  that  such  confusion  should  exist,  as  without, 
bearing  the  differences  constantly  in  mind,  the  student  can  scarcely 
acquire  an  intelligent  knowledge  of  this  accident. 

The  foot  may  be  dislocated  in  one  of  four  directions,  in  the  order  of 
frequency,  outward,  inward,  backward,  and  forward. 

(a.)  Outward  Dislocation  of  the  Poot. — It  was  remarked  in  a 
former  paragraph  that  there  was  always  room  for  doubt,  in  injuries 
of  the  ankle  joint  in  which  the  foot  was  turned  outward,  whether  the 
condition  of  fracture  or  dislocation  claimed  pre-emminence.  Many 
excellent  authorities  are  inclined  to  ignore  the  existence  of  such  a 
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dislocation,  per  se,  based  upon  the  observations  of  Mr.  Potts,  in 
which  it  is  shown  that  a  fracture  of  the  internal  or  external  malleolus 
will  necessarily  produce  more  or  less  dislocation  of  the  astragalus 
from  the  tibia.  The  accident  is  often  spoken  of  as  "Potts  Fracture." 
As  a  matter  of  fact  the  fibula  is  always  fractured  ;  per  contra,  in  frac- 
tures of  the  fibula,  there  is  always  dislocation.  However,  in  obedience 
to  custom,  the  accident  will  be  referred  to  in  this  place  as  a  disloca- 
tion. 

The  causes  are  similar  to  those  operating  to  produce  fracture  of  the 
fibula ;  such  as  a  violent  twist  or  rotation  of  the  foot  outward  ;  falls 
on  the  feet,  turning  the  foot  outward,  or  the  action  of  machinery. 

The  symptoms  and  pathology  are  singularly  well  defined,  so  much  so 
that  an  error  in  diagnosis  seems  almost  impossible.  The  foot  is 
turned  outward,  so  that  the  inner  edge  rests  upon  the  grouDd;  often 
the  foot  is  more  or  less  flexed ;  the  internal  malleolus  is  sometimes 
fractured,  more  or  less,  usually  little  more  than  the  portion  to  which 
the  internal  lateral  ligament  is  attached  becoming  separated  ;  when 
not  detached,  it  is  prominent ;  the  external  malleolus  will  not  be  very 
prominent,  but  the  depression  toward  the  tibia  of  the  upper  fragment 
of  the  fibula,  will  cause  an  appearance  of  prominence  that  would  not 
otherwise  exist.  In  cases  in  which  the  displacement  is  extreme,  there 
is  often,  indeed  in  my  experience,  always,  a  wound  opening  the  inner 
side  of  the  joint.  The  internal  lateral  ligament  is  nearly  always  torn. 
A  peculiarity  of  this  accident,  considering  it  as  a  dislocation,  is  that 
there  is  not  that  rigidity  and  immobility  so  characteristic  of  disloca- 
tion elsewhere  ;  in  fact  there  is  all  the  mobility  of  fracture. 

Treatment  rarely  if  ever  presents  any  difficulties,  either  of  reduction 
or  retentions.  Reduction  is  very  easy,  following  ordinary  mechanical 
indications.  Simply  draw  the  foot  inward,  making  slight  extension. 
As  long  as  the  foot  is  kept  perfectly  quiet,  the  parts  will  remain  in 
position  ;  any  attempt  at  motion,  however,  displaces  them  again. 
The  part  must  be  dressed,  therefore,  as  laid  down  in  fractures  of  the 
fibula,  with  proper  splint. 

{h.)  Inward  Dislocation  of  the  Foot.— This  is  a  rare  form  of 
dislocation,  and  one  that  is  the  result  of  greater  force  than  a  displace- 
ment in  the  opposite  direction.  The  symptoms  are  similar,  only 
reversed.  The  foot  is  turned  inward,  the  outer  edge  resting  on  the 
grouud.  The  lower  end  of  the  tibia  is  broken,  more  or  less  obliquely ; 
the  external  lateral  ligament  will  remain  entire  if  the  fibula  is  broken, 
but  will  give  way  if  the  fibula  remains  intact.  Frequently  the  astrag- 
alus also  partakes  in  the  fracture,  having  heen  found  broken  into  as 
many  as  three  pieces. 

Reduction  and  retention  are  to  be  conducted  upon  the  same  princi- 
ples already  laid  down,  the  case  being  very  similar  in  all  essential 
particulars. 

(c.)  Antero-Posterior  Dislocations  of  the  Foot.— The  astra- 
galus may  be  dislocated  backwards  or  forwards  from  the  tibia,  by 
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force  acting  in  one  or  the  other  direction.  The  fibula  is  often  bro- 
ken, when  the  displacement  is  backwards,  and  the  tibia  of  tener  when 
in  the  opposite  direction. 

Backward  dislocations  show  an  unusual  prominence  of  the  heel, 
with  a  shortening  of  the  foot,  and  a  prominent  proportion  of  the  end 
of  the  tibia  in  the  instep ;  the  toes  are  pointed  downwards,  and  turned 
a  little  inward  or  outward,  as  the  external  or  internal  malleolus  has 
been  fractured. 

Forward  dislocation  permits  exactly  opposite  indications.  The 
foot  is  longer ;  the  heel  is  lost;  the  head  of  the  tibia  projects  back- 
wards ;  the  foot  is  somewhat  flexed ;  and  the  toes  usually  inverted. 

In  either  case  the  principles  of  reduction  are  the  same,  viz.;  traction 
and  pressure,  no  great  difficulty  ordinarily  being  experienced.  The 
foot  and  ankle  must  also  be  put  up  in  a  regular  fracture  dressing. 

In  each  of  these  dislocations  there  must  be  scrupulous  attention 
paid  to  passive  motion  after  the  primary  symptoms  have  abated. 
There  is,  it  seems  to  me,  unusual  danger  of  anchylosis,  whether  bony 
or  ligamentous,  chiefly  from  the  number  of  tendons  passing  over  the 
joint,  and  which  have  such  an  important  part  to  play  in  locomotion. 

4.     DISLOCATIONS  OF  THE  TARSUS. 

The  tarsal  bones  are  liable  to  dislocation,  only  by  the  exertion  of 
very  great  or  unusual  force,  and  usually  constitute  a  very  grave 
injury,  at  once  from  the  violence  of  the  force  applied,  and  the  destruc- 
tion or  injury  to  near  parts  essential  to  the  functional  life  of  the  part. 
With  two  exceptions,  it  is  not  at  all  necessary  that  works  of  a  purely 
practical  character  should  devote  much  space  to  a  minute  description 
of  these  accidents ;  in  the  vast  majority  of  instances  the  condition 
being  such  that  the  most  superficial  knowledge  of  anatomy  must  lead 
to  a  correct  conclusion.  Moreover,  whilst  dislocation  of  the  astraga- 
lus and  calcaneum  are  often  accidents  of  the  highest  degree  of  impor- 
tance, those  of  the  smaller  bones  are  not  so,  as  a  rule.  I  shall  confine 
my  remarks,  therefore,  to  these  two  bones,  the  principles  of  treat- 
ment being  the  same  in  all,  so  far  as  circumstances  will  favor  their 
application. 

1.  Dislocations  of  the  Calcaneum,  a  rare  form  of  luxation,  has 
been  produced  by  blows  or  falls  upon  the  sole  of  the  foot,  or  the  heel, 
producing  a  characteristic  deformity.  The  leg  being  held  in  a 
perfectly  straight  position,  with  reference  to  the  tarsus,  the  heel  will 
be  readily  traced  as  deflected  outward,  or  inward,  sometimes  upward 
or  downward.  Flexing  the  thigh  and  leg  fully,  to  relax  the  tension  of 
the  flexors  of  the  leg,  and  for  the  same  purpose  extending  the  foot, 
the  dislocated  bone  has  always  been  readily  reduced  in  the  few 
examples  recorded  in  the  books.  Recovery  has  been  prompt,  one  case 
being  discharged  as  early  as  the  fifth  week  with  "  complete  use  of  the 
foot."  A  case  of  Sir  Astley  Cooper's  required  more  than  six 
months,  but  recovery  was  complete. 

2.  Dislocations  of  the  Astragalus,  meaning  dislocation  from 
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the  other  tarsal  bones  in  general,  but  particularly  from  all  of  its  artic- 
ular connections,  is  an  exceedingly  severe  accident.  The  bone  is  dis- 
placed in  many  directions,  and  produces  very  prominent  symptoms. 
Inasmuch  as  I  have  never  been  fortunate  enough  to  have  such  a  case 
under  treatment,  I  will  quote  from  Hamilton (Fract.  and  Bis.  p.  728)^ 
his  description  of  the  appearance  :  vt  The  great  prominence  occasioned 
by  the  displacement  of  the  bone  in  either  of  these  several  directions, 
accompanied  generally  by  more  or  less  lateral  deviations  of  the  foot, 
is  alone  sufficient  to  indicate  the  true  nature  of  the  accident.  In  some 
cases,  also,  the  foot  is  forcibly  flexed  or  extended ;  the  leg  is  shortened 
in  consequence  of  the  tibia  having  fallen  down  upon  the  calcaneum  ; 
the  superincumbent  skin  and  tendons  are  rendered  tense  ;  blood  is 
effused,  and  swelling  speedily  occurs.  In  the  backward  dislocation, 
the  position  of  the  foot  is  not  much  changed,  but  the  tibia  being 
slightly  carried  forward,  the  length  of  the  dorsal  aspect  of  the  foot  is 
poprortionally  diminished." 

"  Such  are  the  symptoms  which  plainly  enough  indicate  the  disloca- 
tion in  the  most  simple  cases;  but  in  a  majority  of  the  examples 
which  have  been  seen,  the  integuments  have  been  more  or  less  exten- 
sively torn,  exposing  to  the  eye  at  once,  the  naked  bone,  and  thus 
removing  all  chance  of  error  in  the  diagnosis." 

"  Norris  mentions  a  case,  seen  by  Hammersly,  in  which  the  astrag- 
alus was  thrown  completely  out,  and  was  subsequently  found  in  the 
earth  where  the  patient  had  received  his  injury.  Inflammation, 
gangrene,  and  tetanus  supervened,  and  the  patient  died  on  the 
seventh  day." 

Treatment. — The  first  indication  is  to  reduce  the  dislocation,  if  no 
wound  in  the  integuments  exist.  The  foot  must  be  well  extended  by 
assistants,  even  the  tackle  of  Cooper's  may  be  employed,  while  the 
surgeon  attempts  by  pressure  and  manipulation  to  force  the  bone  into 
position.  At  times  this  will  be  easily  accomplished,  and  again  only 
with  the  greatest  difficulty,  if  at  all.'  Hamilton  (loc.  cit.)  says: 
"  There  are  certain  principles,  however,  which  seem  to  be  sufficiently 
settled  to  allow  of  an  authoratative  announcement;  these  may  be 
briefly  stated  as  follows :  If  the  dislocation  is  simple,  reduce  the 
astragalus  immediately,  provided  this  is  possible.  If  the  luxation  is 
complete,  and  it  cannot  be  reduced,  even  partially,  proceed  at  once  to 
resection  or  to  amputation.  In  compound  dislocations,  resection  or 
amputation  affords  the  only  safe  resource.  In  all  cases  the  inflamma- 
tion is  likely  to  be  intense,  in  order  to  prevent  which  complication  the 
surgeon  must  be  unremitting  in  his  use  of  the  appropriate  remedies." 

As  to  dislocations  of  the  metatarsus  and  phalangeal  bones,  there 
are  no  essential  points  of  difference  from  similar  accidents  in  the 
upper  extremities,  and  what  is  there  written  will  apply  with  perfect 
relavancy  in  the  present  instance,  the  student  is,  therefore,  referred 
to  that  article. 
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III.     INJURIES  TO  THE  BLOOD  VESSELS. 

The  blood  vessels  of  the  lower  extremities,  having  a  primary  origin 
in  the  iliacs,  there  is  less  difficulty  in  determining  the  source  of 
haemorrhages,  and  the  main  trunk  of  the  smaller  branches,  than  exists 
in  many  other  regions  of  the  body.  The  vessels  that  may  require  lig" 
ature  are  as  follows  :  Obturator,  sciatic,  gluteal,  superficial  epigastric, 
superficial  circumflex  ilii,  external  pudic,  muscular,  anastomotica 
magna,  profunda,  external  circumflex,  internal  circumflex,  popliteal 
anterior  tibial,  dorsalis  pedis,  posterior  tibial,  external  and  internal 
plantar. 

(a.)  Obturator  Artery. — This  artery  is  the  second  branch  of  the 
anterior  trunk  of  the  internal  iliac,  (see  Fig.  47.  p.  491),  but  is  liable 
to  some  anomalies  in  this  respect ;  thus  it  occasionally  arises  from  the 
epigastric,  and  again  has  a  double  origin,  from  both.  It  passes  out  of 
the  obturator  foramen,  at  the  upper  margin,  a  little  forward  of  the 
centre,  and  immediately  divides  into  two  branches,  supplying  the 
dductor  muscles,  and  the  hip  joint.  Should  it  be  impossible  to 
secure  the  vessel  in  the  wound,  the  trunk  may  be  tied,  but  the  incision 
must  be  deep,  and  the  operation  one  of  some  magnitude.  The 
branches  curve  around  the  foramen,  and  anastomsee  below.  The 
vessel  will  be  sought  for,  therefore,  deep  in  the  groin,  underneath  the 
large  adductors,  and  beneath  the  obturator  externus. 

(b.)  The  Sciatic  Artery. — The'anterior  trunk  of  the  internal  termin- 
ates by  dividing  into  two  secondary  vessels,  the  pudic  and  sciatic. 
The  latter  is  much  the  larger,  and  may  be  considered  a  continuation 
of  the  primitive  trunk,  passing  out  of  the  pelvis  between  the  cocygeus 
and  pyriformis  muscles,  in  company  with  the  sacral  nerves,  lying 
between  the  nerve  and  vein,  the  nerve  being  external  or  in  front.  It 
will  be  found  under  a  line,  two  inches  in  length,  made  parallel  to  the 
posterior  margin  of  the  pyriformis,  close  to  the  anterior  margin  of  the 
tuber-ischii.    The  gluteus  maximus  will  require  partial  division. 

(c.)  Gluteal  Artery. — The  artery  is  the  termination  of  the  posterior 
trunk  of  the  internal  iliac  artery,  passing  out  of  the  pelvis  at  the  upper 
part  of  the  great  sciatic  notch,  above  the  upper  border  of  the  pyri- 
formis muscle,  being  separated  from  the  sciatic  artery  by  the  breadth 
of  this  muscle.  The  line  for  the  incision  is  given  as  follows  :  Draw 
a  line  from  the  anterior  superior  spine  of  the  ilium  to  the  trochanter 
major,  the  leg  being  extended.  The  incision,  which  must  be  four  or 
rive  inches  long,  is  made  parallel  to  the  fibres  of  the  gluteus  maximus, 
separate  the  fibres  with  the  fingers ;  next  separate,  still  with  the 
finger,  or  handle  of  the  scalpel,  the  pyriformis  and  gluteus  medius 
muscles,  beneath  which  the  vessel  will  be  found  deeply  placed. 

(d.)  The  Femoral  Artery. — This  is  the  continuation  of  the  external 
iliac,  passing  out  of  the  pelvis,  over  the  brim,  under  Pouparts  liga- 
ment, passing  downward  and  inward  to  the  opening  in  the  adductor 
magnus,  through  which  it  passes,  and  becomes  the  popliteal.    A  line 
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drawn  from  the  centre  of  Pouparts  ligament  to  the  inner  condyle  of 
the  femur,  will  quite  accurately  indicate  its  course.  The  inner  edge 
of  the  sartorius  muscle  is  a  good  guide,  the  lower  two-thirds  of  the 
vessel  being  situated  just  beneath  it.  In  the  upper  part  of  its  course,, 
in  the  triangle  of  Scarpa,  the  vessel  is  very  superficial.  It  is  not  deep 
at  any  part  of  its  course,  until  just  before  it  pierces  the  adductor, 
where  it  is  deep.  The  nerve  is  on  the  outside,  the  vein  inside  and 
partly  beneath  the  artery.  The  relations  this  important  vessel  bear* 
to  the  other  blood  vessels  of  the  thigh,  both  anterior  and  posterior,  or 
for  that  matter  to  those  of  the  lower  extremity  generally,  must  be  well 
borne  in  mind,  as  it  is  often  required  to  take  it  up  for  haemorrhage 
from  other  vessels,  and  every  inch  the  ligature  approaches  the  trunk 
adds  to  the  gravity  of  the  case. 

(e  )  Superficial  Epigastric  Artery.— This. vessel  is  the  first  branch 
from  the  femoral,  given  off  about  half  an  inch  external  to  Pouparts 
ligament,  passes  through  the  saphenous  opening  in  the  fascia  lata, 
and  ascends  the  abdomen  in  the  direction  of  the  umbilicus.  A  line 
drawn  from  these  points  will  quite  accurately  cover  the  course  of  the 
vessel.  It  is  better  to  tie  in  the  wound,  or  some  parts  of  its  course* 
and  owing  to  the  anastomosis  with  the  deep  epigastric  and  internal 
mammary  vessels,  a  ligature  will  be  required  on  both  sides  of  the 
wound,  to  guard  against  recurrent  bleeding. 

[f.)  Superficial  Circumflex  llii. — This  vessel,  the  second  branch  of  the 
femoral,  arises  close  to  the  epigastric,  and  passes  upward  along 
Pouparts  ligament  to  the  iliac  crest,  ultimately  anastomosing  with 
the  circumflex  iliac,  the  gluteal,  and  another  femoral  branch,  arising 
lower  down,  the  external  circumflex.  Por  this  reason  a  double  liga- 
ture is  required  in  this  instance  also.  The  line  for  the  exposure  of  the 
vessel  is  Pouparts'ligament. 

(</.)  Superficial  External  Pudic  Artery. — The  superficial  pudic  artery 
is  really  two  distinct  vessels,  the  superior  and  inferior.  They  are  the 
third  in  order,  from  above  downward,  and  given  off  close  to  the 
prectding. 

The  superior  passes  out  of  the  saphenous  opening,  and  passes 
inward,  across  the  spermatic  cord,  supplying  the  integuments  of  the 
genitals.  The  inferior  does  not  pierce  the  fascia  lata  until  it  reaches 
the  ramus  of  the  pubis,  whence  it  is  distributed  to  the  genitals,  termi- 
nating by  anastomosis  with  the  superficial  perineal. 

{h.)  Anastomotica  Magna. — Is  a  large  trunk,  the  last  given  off  by  the 
femoral,  originating  just  above  the  opening  in  the  adductor  magnus 
for  the  passage  of  the  femoral.  It  soon  divides  into  a  deep  and  super- 
ficial branch,  the  former  of  which  is  lost  in  the  substance  of  the  vastus 
internus  muscle,  whence  it  emerges  lower  down  to  supply  the  inside 
of  the  knee.  The  latter,  or  superficial  branch,  ultimately  pierces  the  • 
fascia  lata,  and  is  distributed  to  the  integument.  The  trunk  of  the 
vessel  is  found  by  continuing  the  line  diawn  lor  the  femoral. 
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(/.)  Profunda  Aitery. — The  older  anatomists  speak  of  this  as  the 
deep  femoral,  distinguishing  it  from  the  common  femoral  by  terming 
the  latter  the  superficial.  It  arises  about  one  and  a  half  or  two  inches, 
below  the  pelvic  rim,  from  the  outer  and  back  part  of  the  femoral* 
keeping  outside  until  about  the  centre  of  the  thigh,  then  crossing 
under  the  artery  and  vein,  descending  the  inner  side  of  the  extremity „ 
until  it  terminates  in  a  small  branch,  which  piercing  the  adductor 
magnus  is  distributed  to  the  flexor  muscles.  The  line  of  the  vessel  is. 
so  nearly  similar  to  that  for  the  femoral,  that  one  will  sufficiently 
answer  for  both.  There  are  a  number  of  small  vessels  thrown  off 
from  the  profunda,  which  are  chiefly  muscular  branches,  and  difficulty 
will  often  be  experienced  in  determining  whether  they  are  from 
the  femoral  or  profunda.  Those  of  more  importance  are  two  in  num- 
ber, as  follows : 

(fc.)  External  Circumflex  Artery. — This  vessel,  or  system  of  vessels* 
arises  from  the  profunda  within  an  inch  of  its  origin,  by  a  short  large 
trunk,  which  passes  directly  outwards  between  the  crural  nerves.  It 
immediately  divides  into  three  branches,  which  again  subdivide  inta 
many,  and  supplies  the  muscles  on  the  front  of  the  thigh.  The 
ascending  branches  anastomosing  with  the  gluteal  and  circumflex  iliae 
arteries ;  the  descending  with  the  articular  branches  of  the  popliteal ; 
and  the  transverse  with  the  sciatic,  the  internal  circumflex,  and  the 
perforating  branches  of  the  profunda.  This  free  anastomosis  calls. 
for  double  ligatures,  when  the  vessels  are  tied  for  wounds,  distal  and 
proximal.  The  trunk  of  the  vessel  may  be  found  by  drawing  the 
sartorius  muscle  strongly  outward,  the  thigh  being  extended,  and 
the  leg  flexed  and  rotated  inwards  to  fully  relax  it. 

(1.)  Internal  Circumflex  Artery.— This  is  a  smaller  vessel  than  the- 
above,  and  is  given  off  nearly  opposite  the  external  vessel,  on  the 
inner  side  of  the  profunda.  It  passes  directly  inwards,  underneath 
the  femoral  artery  and  vein,  and  winds  around  the  femur  between 
the  pectenius  and  psoas  muscles.  It  is  finally  distributed  to  the  mus- 
cles on  the  back  of  the  thigh,  and  the  structures  of  the  hip,  anas- 
tomosing with  the  external  circumfltx,  the  sciatic,  and  the  perforat- 
ing arteries. 

(ra.)  Popliteal  Artery. — This  large  vessel  is  a  continuation  of  the 
femoral,  commencing  where  the  latter  pierces  the  abductor  magnus,. 
and  continuing  across  the  popliteal  space  until  it  divides  into  the  anter- 
ior and  posterior  tibial  arteries.  The  vessel  is  directed  from  within 
outwards  in  the  flexure  of  the  knee,  but  the  natural  contour  of  the 
parts  is  such,  that  a  line  drawn  directly  in  the  center  of  the  space* 
will  cover  its  course.  It  is  deeply  situated  above,  quite  superficial  in 
the  middle,  and  deeper  again  below,  where  it  is  covered  by  the  heads, 
of  the  muscles  of  the  calf.  The  vein  will  usually  be  found  quite 
adherent  to  the  artery,  and  external  to  it ;  the  nerve  is  still  more 
external.  A  number  of  branches  are  given  off,  quite  transversely,, 
which  supply  the  joint,  and  muscles  in  the  neighborhood ;  any  vessel 
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injured  in  this  region,  must  be  a  branch  of  the  popliteal,  and  no 
lengthy  description  is  needed. 

(«.)  Anterior  tibial—  This  artery  commences  at  the  bifurcation  of 
the  popliteal,  at  the  lower  border  of  the  popliteus  muscle,  passes  for- 
wards between  the  origins  of  the  tibialis  posticus,  through  the  inter- 
osseus  membrane  at  the  heads  of  the  leg  bones,  and  descends  on  this 
membrane  to  the  ankle  joint.  It  lies  rather  deeply  through  most  of 
its  course,  particularly  at  the  commencement ;  at  the  ankle  it  becomes 
quite  superficial.  The  course  of  the  vessel  may  be  marked  out  by 
drawing  a  line  from  the  inner  side  of  the  head  of  the  fibula  to  a  point 
in  the  ankle  midway  between  the  malleoli.  The  veme  comites  are 
placed  one  on  each  side  of  the  artery,  the  nerve  lying  on  the  outside 
above  and  below,  curving  over  the  artery  about  the  middle.  The  oper- 
ation for  ligature  varies  somewhat  with  the  point  selected,  although 
the  artery  will  be  found  about  ten  lines  exterior  to  the  spine  of  the 
tibia. 

In  the  upper  third,  turn  the  leg  inwards,  extending  the  foot,  and 
divide  the  integument,  in  the  line  already  given,  about  four  inches  ; 
divide  the  deep  fascia  by  a  crucial  incision,  to  give  room.  The  inter- 
muscular fascia  is  then  found,  by  noting,  according  to  Stephen 
Smith  (Oper.  Sug.  p.  267),  u(l)  as  the  first  intermuscular  space  from 
the  tibia ;  (2)  on  pressure  from  within  outwards  the  resistance  of  the 
other  muscles  ;  (3)  at  the  lower  part  of  the  wound  the  white  line  of 
the  muscular  interspace  is  more  marked."  Divide  this,  flex  the  foot, 
separate  the  muscles,  and  the  vessel  will  be  seen. 

At  the  middle  third,  the  vessel  is  not  so  deep.  Incise  the  integu- 
ment, to  the  same  extent  as  above,  in  the  same  line.  Divide  the  deep 
fascia,  known  by  the  white  line,  and  with  a  spatula  or  retractor  draw 
the  tibialis  anticus  internally,  and  the  long  extensor  externally  ;  the 
nerve  is  first  found,  which  on  being  pressed  outward  exposes  the 
artery. 

At  the  lower  third  the  incision,  three  inches  in  length,  is  made  on 
the  line  of  the  external  border  of  the  tibialis  anticus,  being  careful 
not  to  extend  it  into  the  annular  ligament.  This  muscle  and  the  one 
next  outside,  the  extensor  propprius  policis,  are  separated,  and  the 
vessel  will  be  readily  found,  the  nerve  slightly  in  front. 

(e.)  Dorsalis  pedis  artery. — This  vessel  is  the  continuation  of  the 
anterior  tibial,  and  will  lie  under  a  line  drawn  from  between  the  mal- 
leoli to  the  space  between  the  first  metatarsal  bones.  An  incision 
two  inches  in  length,  through  the  integument  and  fascia,  had  better 
be  made  on  a  director  to  avoid  injuring  the  ligaments.  The  external 
tendon  of  the  extensor  brevis  digitorum,  is  to  be  drawn  outwards, 
exposing  the  artery. 

[p.)  Posterior  tibial  artery. — This  artery  is  a  continuation  of  the 
popliteal,  passing  downwards  in  a  line  drawn  from  the  center  of  the 
popliteal  space  to  the  inside  of  the  internal  malleolus.  It  lies  very 
deep,  throughout  most  of  its  course,  requiring  a  somewhat  different 
operation  in  each  of  the  three  divisions. 
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In  the  upper  third  the  artery  is  found  underneath  the  gastrocne- 
mius and  soleus,  resting  upon  the  popliteus.  The  different  layers 
must  be  taken  up  separately ;  the  heads  of  the  gastrocnemius  may  be 
separated,  but  the  fibres  of  the  soleus  will  require  division.  This 
exposes  the  deep  fascia,  which  being  divided  brings  the  nerve  into 
■«riew,  crossing  the  vessel  obliquely  from  within  outwards.  The  nerve 
is  to  be  held  inwards,  and  the  ligature  carried  close  to  the  vessel  to 
avoid  the  vein  which  is  on  each  side,  in  close  relation.  There  are  few 
conditions  in  which  it  would  not  be  preferable  to  take  up  the  pop- 
liteal. 

In  the  midd  e  third,  the  vessel  will  be  found  about  an  inch  internal 
to  the  tibia.  Divide  the  integument  and  fascia  by  a  free  incision, 
and  draw  back  the  free  border  of  the  gastrocnemius  now  brought 
into  view.  The  fibres  of  the  soleus,  at  the  bottom  of  the  wound,  are 
to  be  divided,  parallel  to  their  course,  when  the  artery  can  be  felt 
pulsating  below  the  apeneurotic  fascia.  This  is  divided  on  a  director, 
and  the  vessel  tied. 

In  the  lower  third,  the  incision  is  made  parallel  to  the  tibia,  about  a 
fingers-breadth  behind  the  malleolus.  The  vessel  is  found  embedded 
in  a  mass  of  fat  immediately  beneath  the  superficial  fascia. 

(q.)  The  Peroneal  Artery. — This  vessel  is  a  branch  of  the  posterior 
tibial,  given  off  immediately  below  the  lower  border  of  the  popliteus 
muscle.  It  can  be  marked  out  by  carrying  a  line  from  the  centre  of 
the  popliteal  space  to  the  inner  border  of  the  internal  malleolus,  then 
rubbing  out  the  line  above  the  level  of  the  internal  tuberosity  of  the 
head  of  the  tibia.  It  lies  deeply,  and  is  exposed  and  tied  by  the  same 
procedures  given  for  the  posterior  tibial,  the  incision  being  on  the  line 
indicated. 

(r.)  The  Plantar  arteries. — These  vessels  are  the  continuation  of  the 
posterior  tibial,  and  may  be  marked  out  in  the  sole  of  the  foot,  by  the 
following  lines  :  Draw  one  line  from  the  center  of  the  heel  to  the 
base  of  the  metatarsal  bone  of  the  great  toe,  externally.  Draw 
another,  from  the  inner  edge  of  the  internal  malleolus,  to  the  head  of 
the  metatarsal  bone  of  the  little  toe.  Draw  a  third  line,  from  one  mal- 
leolus to  the  other,  across  the  bottom  of  the  heel,  rubbing  out  the 
posierior  portion  of  the  line  on  the  heel.  The  inner  line  will  mark 
oul  the  internal  plantar;  the  outer  line,  to  the  little  toe,  will  mark 
•out  the  external  plantar,  and  the  last  part  of  the  posterior  tibial. 

IV.     INJURIES  OF  THE  NERVES. 

The  nerves  of  the  lower  extremities  are  exposed  to  the  same  injuries, 
with  the  same  symptoms  and  indications  for  treatment,  as  those  of 
the  upper  extremities.    One  case  will  serve  to  illustrate  the  subject. 

Case.  C.  aged  about  twenty-five.  Some  years  before  had  sustained 
an  injury  to  the  right  leg,  by  being  caught  between  the  steps  of  a  buggy 
and  a  tree,  in  such  a  manner  that  a  deep  wound  was  made  in  the 
popliteal  space  by  the  corner  of  the  steps.    There  was  no  injury  to 
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the  artery  as  far  as  could  be  learned.  The  wound  healed  promptly 
with  little  if  any  surgical  treatment,  there  remaining  slight  flexion  of 
the  leg  from  cicatricial  contraction.  The  scar  was  painful,  more 
particularly  upon  pressure,  but  the  symptoms  were  not  at  all  severe* 
Some  time  afterwards,  how  long  has  not  been  learned,  he  commenced 
having  epileptiform  convulsions,  with  a  sort  of  cataleptic  compli- 
cation, which  became  so  frequent  that  he  was  taken  to  Chicago  and 
placed  under  the  care  of  Pkof.  Gtjnn,  who  cut  down  upon  and 
stretched  the  popliteal  nerve.  The  operation  was  followed  by  some 
benefit,  for  a  time,  but  he  soon  became  worse  than  ever. 

In  March  1877,  he  came  to  the  clinic  at  the  University,  and  after 
giving  remedies  a  faithful  trial,  he  was  turned  over  to  me  for  surgi- 
cal treatment.  At  that  time  his  condition  was  as  follows :  Bodily- 
appearance  good,  quite  robust;  mind  very  slightly,  if  at  all  impaired. 
The  right  leg  was  found  partially  flexed,  giving  a  limp  in  his  gait;: 
full  extension  was  impossible.  Temperature  was  normal,  and  no- 
atrophy  or  loss  of  muscular  power.  There  was  a  firm  cicatrix  in  the 
popliteal  space,  quite  sensitive  to  pressure  or  touch.  Had  severe 
spasms  once  or  twice  a  day,  but  which  could  be  excited  at  any  time- 
by  touching  or  irritating  the  scar.  The  spasms,  when  not  excited  by 
injury  to  the  scar,  would  come  on  suddenly,  with  loss  of  conscious- 
ness, and  frequent  grasping  the  head  with  the  hands.  During  the 
spasm,  which  would  often  continue  during  ten  or  fifteen  minutes,  he 
would  sing,  declaim,  recite  long  poems,  propound  conundrums,  etc.r 
being  frequently  interupted  by  a  convulsive  shuddering,  and  grasp- 
ing the  head  in  the  hands.  He  was  entirely  oblivious  to  all  external 
impressions,  and  had  no  recollection  of  what  had  occurred  upon 
regaining  consciousness.  Numerous  remedies  had  been  administered 
by  my  colleague  Prof.  Jones,  but  no  benefit  followed.  It  was  finally 
determined  to  attempt  surgical  measures,  and  on  consultation  with 
Prof.  J.  C.  Morgan,  who  ably  assisted  me,  it  was  determined  to  pro- 
ceed as  follows : 

An  Esmarch  bandage  was  applied,  and  the  cicatricial  tissue,, 
included  in  an  eliptical  incision,  was  dissected  out.  All  trace  of 
nodular  tissue  was  removed  from  tbe  deeper  parts,  the  popliteal  nerve- 
carefully  freed  from  adhesions  conti acted  with  near  parts,  and  then- 
stretched  by  making  traction  upwards,  to  the  extent  of  an  inch,  or  an 
inch  and  a  half.  The  bleeding  having  entirely  ceased,  after  the 
removal  of  the  tourniquet,  the  wound  was  covered  in  by  transplant- 
ing a  flap  of  integument  from  above,  sliding  it  over  without  making 
a  complete  twist  in  the  pedicle,  and  securing  it  by  many  points  of 
interupted  suture.  The  wound  left  by  removing  the  flap  was  allowed 
to  close  by  granulation.  It  was  thus  hoped  that  the  injured  tissues 
beneath  the  flap  would  heal  as  in  subcutaneous  wounds,  without  new 
adhesions  to  the  nerve.  This  seems  to  have  been  the  case.  After  the 
operation  the  pain  was  atrocious,  and  was  only  partially  relieved  by 
Allium  cepa  and  other  remedies,  but  there  Mas  no  return  of  the  spasms* 
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Dr.  Jones  advised  Stram.,  which  was  given  in  the  SOth  dilution,  with 
what  result  can  never  be  estimated.  The  case  did  well,  and  fourteen 
months  afterwards  reported  at  my  clinic  in  perfect  health,  the  leg 
straight,  all  the  motions  perfectly  performed,  and  apparently  com- 
pletely cured.  One  year  and  a  half  still  later,  nearly  three  years  after 
the  operation,  he  remained  well. 

This  case  illustrates  one  phase  of  the  injury,  and  also  the  former 
inability  to  control  the  pain  which,  when  a  nerve  has  been  stretched, 
invariably  ensueing.  Later  I  have  been  able  with  Hypericum,  to 
demonstrate  the  potency  of  the  indicated  remedy  to  alleviate  suffer- 
ing. 
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XXVII.    INJURIES    OF    THE    MALE    GENITALS. 

Injuries  of  the  pelvic  organs,  common  to  both  sexes,  have  been 
spoken  of  in  a  preceding  chapter,  so  that  it  now  remains  to  consider 
those  of  the  genito-urinary  apparatus  peculiar  to  the  sexes.  In  the 
present  instance  I  shall  include  tne  injuries  to  which  the  scrotum, 
testicles,  urethra,  and  penis  are  exposed,  in  the  order  named.  This 
class  of  lesions  might  well  demand  extended  notice,  when  we  recall 
that  even  when  life  itself  is  not  immediately  threatened,  mutilation 
may  render  it  a  burden.  The  interest,  in  many  instances,  lies  chiefly 
in  the  great  destruction  of  tissue  and  functional  loss  succeeding 
urinary  infiltration,  and  the  fact  that  the  establishment  of  perineal  or 
other  urinary  fistula  renders  the  sufferer  as  much  an  object  of  aver- 
sion to  his  friends  as  he  is  disgusting  to  himself.  Whilst  it  is  desired 
to  be  as  brief  as  possible  in  the  treatment  of  these  subjects,  yet  an 
attempt  shall  be  made  to  be  as  thorough  as  is  consistent  with  that 
object. 

I.  INJURIES  OF  THE  SCROTUM. 

Whether  from  its  protected  position,  or  some  peculiarity  in  resilency 
in  the  dartos,  certainly  the  scrotum  is  very  seldom  injured,  in  propor- 
tion to  injuries  of  other  tegumentary  structures.  Its  extreme  vascu- 
larity is  at  once  a  promise  of  speedy  repair,  and  a  menace ;  the  latter 
from  the  possibility  of  extravasation  of  blood,  which  may  become  dis- 
organized, but  whether  or  no  is  often  a  serious  complication  in  what 
might  otherwise  be  a  trivial  accident. 

(a.)  Contusions  of  the  scrotum  can  only  occur  without  associated 
injury  to  the  testicles,  by  a  portion  of  it  becoming  caught  between 
two  hard  substances,  as  has  occurred  when  riding  on  horseback.  It 
is  very  rarely,  under  ordinary  circumstances,  that  contusions  are  of 
sufficient  gravity  to  call  for  surgical  attention,  the  effects  soon  passing 
off  without  any  kind  of  treatment.  There  are  instances,  however, 
although  the  accident  occurs  very  seldom,  in  which  a  blow  has  been 
received  from  some  hard  substance,  or  an  individual  has  fallen  astride 
on  some  hard  body,  as  a  fence  rail,  and  the  parts  severely  contused, 
the  skin  even  giving  way.  One  or  two  instances  of  "  splinter  wounds" 
in  naval  combats  are  on  record.  The  effects  are  usually  immediate 
swelling,  with  much  pain,  and  feeling  of  weight  in  the  parts.  The 
pains  run  up  the  spermatic  cord,  and  if  the  swelling  is  extreme  there 
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will  be  the  "  sickening  "  pain  so  characteristic  of  injury  to  the  testes. 
Blood  will  be  effused  in  greater  or  smaller  quantities,  and  a  haema- 
tocele  be  developed.  When  the  effusion  is  large,  the  swelling  may 
extend  up  into  the  abdominal  rings  becoming  a  possible  provocation 
of  future  hernia.  Should  the  blood  coagulate,  there  will  be  great 
danger  of  permanent  injury  to  the  testicle,  which  becoming  com- 
pressed has  sometimes  entirely  disappeared  from  absorption.  Gangrene 
is  not  a  frequent  termination,  but  there  are  instances  of  sloughing 
proceeding  to  such  an  extent  that  the  whole  scrotum  has  been  lost. 

Treatment. — The  first  indication,  in  all  cases,  is  to  protect  the  testicle 
from  injury.  The  degree  of  danger,  in  the  absence  of  any  direct 
injury  to  that  organ,  is  proportionate  to  the  swelling.  There  being 
much  extravasation  of  blood,  contrary  to  the  usual  practice  in  contu- 
sions in  other  parts  of  the  body,  a  free  incision  must  be  made  to  give 
it  ready  exit,  and  the  bleeding  vessel,  if  still  open,  sought  for  and  tied, 
or  otherwise  secured.  It  is  essential  to  distinguish  the  swelling  of 
inflammation  from  that  of  extravasation,  the  indications  for  treat- 
ment being  radically  different.  In  inflammation  the  swelling  is 
smooth  and  uniform,  the  skin  red,  hot,  and  shining;  there  is  no  pit- 
ting on  pressure,  and  the  swelling  feels  elastic. 

In  the  case  of  haemorrhage,  on  the  contrary,  the  swelling  is  at  the 
bottom  of  the  scrotum,  at  the  commencement  gradually  rising  as  the 
amount  of  blood  increases.  There  is  not  necessarily  evidences  of 
inflammation,  although  it  usually  is  present,  and  much  complicates 
the  diagnosis.  At  first  the  swelling  is  fluctuating,  but  later  it  is  apt 
to  become  more  doughy  and  boggy,  as  coagulation  proceeds,  and  pits 
more  or  less  on  pressure. 

Having  arrested  the  haemorrhage,  and  turned  out  the  extravasatf  d 
blood,  if  it  seems  necessary,  the  ordinary  conditions  of  contusion  are 
to  be  met  with  Arnica,  both  locally  and  internally,  or  Bell.,  if  the 
inflammation  runs  very  high.  It  will  add  to  the  comfort  of  the  patient 
and  materially  promote  a  cure,  if  the  scrotum  is  suspended  in  a  sling, 
even  when  occupying  the  bed.  The  more  quiet  the  patient  is  kept, 
the  more  rapid  will  be  the  recovery.  Warm  applications  may  also  add 
to  his  comfort. 

(&.)  Wounds  of  the  Scrotum  are  either  lacerated  or  punctured,  in  the 
large  majority  of  instances,  in  civil  practice;  in  millitary  reports 
some  instances  occur  of  gun-shot  injury  without  implication  of  the 
testicles.  In  most  cases,  even  when  the  laceration  is  of  sufficient 
extent  to  denude  the  testicles,  repair  is  usually  rapid.  In  fact,  quite 
considerable  loss  of  tissue  may  occur  and  repair  be  very  speedy,  with- 
out any  subsequent  inconvenience.  A  case  is  noted  in  my  "  case- 
book" of  a  large  portion  of  the  right  scrotum  being  torn  completely 
off,  by  the  sufferer  falling  on  an  iron  hook,  which  was  followed  by 
complete  repair,  and  no  injurious  compression  of  the  testicle,  the 
gap  being  closed  by  drawing  the  parts  together  with  fine  sutures. 

If  there,  is  any  tendency  to  inflammation,  either  from  plethora, 
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anaemia  or  constitutional  peculiarity,  it  is  well  to  be  on  the  guard 
against  an  attack  of  erysipelas,  which,  as  is  the  case  in  most  organs 
of  such  loose  texture,  may  spread  with  rapidity,  and  be  very  severe. 
During  the  late  war  the  army  reports  state  many  such  cases  occurred, 
and  it  was  proved  necessary  to  treat  them  by  free  incision.  I  have 
seen  three  or  four  such  cases,  yet  have  usually  succeeded  in  curing 
them  with  Bhus.,  Apis.,  Ars.,  or  Bell.,  much  more  satisfactorily  than 
would  have'  been  the  case  had  the  integument  been  opened. 

(c.)  Injuries  to  the  blood-vessels,  occurs  to  a  greater  or  less  extent  in 
all  injuries  of  the  scrotum.  The  tissues  of  the  part,  particularly  the 
dartos,  are  extremely  vascular,  the  size  of  the  vessels  being  much 
diminished  by  their  number.  The  small  size  renders  the  application 
of  a  ligature  seldom  necessary,  certainly  preferable  to  attempting  to 
take  up  the  primitive  trunk,  which  cannot  easily  be  determined. 
Thus  the  supply  is  drawn  from  branches  from  the  femoral,  the  super- 
ficial external  and  internal  pudic  arteries ;  the  deep  pudic  branches, 
also  supply  twigs ;  the  superficial  perineal,  from  the  internal  pubic ; 
and  the  cremasteric,  from  the  epigastric.  The  free  anastomosis 
between  all  of  these  vessels  in  the  scrotum,  and  the  almost  insuperable 
difficulty  in  determining  which  vessel  supplies  the  pait  immediately 
under  observation,  would  expose  the  surgeon  to  the  liability  of  mis- 
take if  a  search  was  instituted  for  the  parent  vessel,  the  chances  of 
failure  being  as  one  to  three.  Even  if  found,  secondary  haemorrhage 
would  likely  come  on,  and  another  vessel  require  ligation,  and  so  on 
until  the  whole  blood  supply  was  cut  off.  For  this  reason,  if  the 
bleeding  vessels  cannot  be  found  and  taken  up,  it  is  far  better  to 
trust  to  styptics  (hot  water),  than  to  engage  in  a  search  that  will 
rarely  be  rewarded  with  success. 

II.     INJURIES  OF  THE  TESTES. 

As  effects  the  generative  function,  there  can  be  no  question  that 
injury  of  the  testes  is  a  matter  of  some  moment ;  as  it  may  effect  the 
moral  nature,  much  depends  upon  the  age  and  habits  of  the  individ- 
ual. The  menace  to  life,  under  all  circumstances,  even  when  the 
injury  is  severe,  is  quite  insignificant.  Thus  the  records  of  the  War 
Department  show,  thatin  our  late  war  there  were  506  cases  of  gun- 
shot injury  of  the  testes,  of  which  only  66  died,  chiefly  from  "compli- 
cations ; "  the  remaining  520  making  perfect  recoveries,  in  many 
instances  claiming  no  pension  for  disability.  The  symptoms  of  injury 
are  severe,  however,  and  much  may  be  done  to  hasten  repair,  and  les- 
sen the  functional  loss. 

An  injury  to  an  unformed  boy,  by  which  the  testes  are  lost,  will  be 
likely  to  develope  the  characteristics  of  eunuchism,  feminine  voice, 
abscense  of  the  beard,  and  other  traits  generally  familiar,  by  descrip- 
tion at  least.  The  same  effects  may  be  noted  when  the  accident 
occurs  after  puberty,  if  the  individual  has  not  been  accustomed  to 
sexual  commerce .    In  the  case  of  adults,  particularly  those  who  have 
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ihad  habitual  sexual  intercourse,  it  is  not  seldom  that  no  change 
whatever  is  observed  in  the  individual.  In  some  instances  mental 
disturbances  may  be  observed,  melancholy,  or  even  dementio,  but 
there  can  be  no  question  that  it  is  due  more  to  an  ignorant  mortifica- 
tion at  the  loss  of  procreating  power,  and  has  no  physical  connection 
with  the  loss  of  the  organs. 

(a.)  Contusions  of  the  Testes  are  of  frequent  occurrance,  yet  unless  of 
unusual  severity  are  not  followed  by  ill-consequences.  Varying  with 
the  degree  of  severity,  the  pain  is  somewhat  peculiar  and  altogether 
indescribable ;  it  is  not  sharp,  but  induces  faintishness  and  nausea. 
In  most  cases  it  is  only  momentary,  soon  passing  away,  although 
some  tenderness  may  be  experienced  for  a  day  or  two  upon  making 
pressure  on  the  parts,  or  persistent  pain  in  the  back. 

The  consequences  depend  upon  the  severity  of  the  contusion. 
"When  of  sufficient  violence  to  rupture  any  portion  of  the  envelope,  or 
materially  injure  the  parenchyma,  more  particularly  if  the  individual 
is  suffering  from  any  dyscrasia,  some  disorganizing  power,  chiefly  of 
a  hypertrophic  or  hyper-plastic  character  is  set  up,  the  organs  assum- 
ing a  fungous  character,  or  some  form  of  sarcocele.  The  secretion 
may  become  implicated,  ulcerate  or  slough,  and  the  vegetations 
appear  externally. 

In  other  cases,  probably  with  a  less  degree  of  injury,  atrophy  will 
result,  the  organ,  in  some  cases,  according  to  Gross,  completely  dis- 
appearing by  absorption.  Notwithstanding  the  distinction  here  made 
as  to  the  different  results  of  different  degrees  of  force,  I  have  seen 
instances  of  hypertrophic  and  atrophic  degeneration  resulting  .indis- 
criminately, in  this  particular,  as  far  as  the  history  of  the  case  was 
of  any  value. 

Neuralgia  is  occasionally  noticed  as  a  remote  consequence  of  con- 
tusion, I  think  oftener  when  there  has  been  considerable  force  applied, 
sufficient  to  cause  structural  lesion  of  a  minor  degree. 

Treatment. — In  the  earlier  part  of  the  treatment,  certainly  during 
the  primary  symptoms,  Arnica  will  be  the  most  frequently  useful : 
some  attention  must  be  paid  to  the  condition  of  the  scrotum,  however, 
it  being  very  rarely  that  the  testes  can  suffer  serious  contusion  with- 
out this  part  of  its  envelope  suffering  to  an  equal  or  greater  degree. 
Should  secondary  processes  become  established,  I  have  found  Iodine 
a  curative  agent  in  one  case  of  atrophy,  and  Coni.,  in  two  instances 
of  hypertrophy.  Diligent  and  intelligent  use  of  these  agents  failing 
to  correct  the  trouble,  we  may  be  compelled  to  resort  to  other  meas- 
ures. It  is  said,  I  fear  only  upon  a  basis  of  hypothesis,  that  Faradism 
has  arrested  atrophy.  It  should  not  be  neglected.  Tailing  with  this 
I  am  not  familiar  with  any  recorded  successes  by  other  means. 

As  to  hypertrophic  changes,  certainly  castration  is  to  be  reserved  as 
a  very  last  resort,  but  not  too  long  delayed.  The  organ  is  functionally 
lost  as  soon  as  it  is  evident  that  retrogressive  changes  cannot  be 
induced.    The  enlargement  being  slight,  without  symptoms  of  malig- 
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nity,  there  is  no  argument  for  its  removal  beyond  its  uselessness.  If 
the  morbid  action  seems  to  be  extending  up  the  cord,  or  is  progressing 
with  some  rapidity,  the  testicle  must  be  removed ;  to  allow  it  to 
remain  will  endanger  the  remaining  one.  If  too  long  a  delay  is  per- 
mitted, removal  may  be  powerless  to  save  the  remaining  organ.  The 
rule  should  be,  therefore,  castrate  as  soon  as  it  is  evident  that  reme- 
dies are  exerting  no  influence.  Some  authors  have  referred  to  com- 
pression,  with  elastic  bandages,  as  promising  much.  I  do  not  see  that 
their  use  can  subserve  any  good  end.  First,  it  will,  if  it  does  any- 
thing, simply  change  the  condition  to  one  of  atrophy,  and  we  only 
destroy  the  organ  in  another  way.  We  save  nothing.  Secondly,  and 
of  far  more  importance,  should  the  morbid  action  be  carcinomatous,, 
or  myeloid,  our  knowledge  of  the  danger  of  dispersing  germinal 
elements,  should  teach  caution  in  such  attempts. 

(6.)  Wounds  of  the  Testes,  are  rarely  incised ;  I  have  been  unable  to 
find  a  report  of  such  an  accident.  They  are  either  lacerated  or  gun- 
shot, which  represents  an  extensive  destruction  of  tissue.  The  symp- 
toms of  such  an  accident  are  obvious,  particularly  as  the  organ  will 
be  exposed  to  actual  inspection  in  most  instances. 

The  treatment,  it  would  seem,  roust  be  a  removal  of  the  part  from 
the  body.  The  organ  is  lost,  practically,  from  the  nature  of  the  injury, 
and  yet  when  it  is  still  contained  within  the  scrotum,  the  external 
wound  being  small,  there  may  be  no  urgency  in  proposing  surgical 
measures.  A  large  lacerated  wound  in  the  scrotum,  with  a  corres- 
ponding wound  in  the  testicle,  the  latter  being  exterior  to  the  open- 
ing, calls  for  removal  of  the  latter,  not  alone  because  its  functional 
life  is  forever  lost,  but  that  its  return  into  the  scrotum  may  delay  or 
complicate  repair,  and  it  is  possible  that  at  some  future  time  it  will 
demand  removal. 

In  the  cases  recorded  in  which  it  has  not  been  removed,  the  testicle 
almost  invariably  undergoes  atrophy,  sometimes  entirely  disappear- 
ing. At  other  times  it  has  taken  on  some  morbid  form  of  hyper- 
trophy, and  an  operation  for  its  removal  demanded.  The  former  will 
more  probably  be  the  case  where  the  lesion  is  promptly  repaired ;  the 
contraction  of  the  cicatrix  first  destroying  its  function,  and  next 
causing  its  absorption. 

A  case  occurred  in  my  practice  some  time  since,  reported  in  the 
second  volume  [Surg.  Therap.)  of  this  series,  in  which  a  cystic  sar- 
cocele  was  the  result  of  a  puncture  of  the  testicle,  by  a  trocar  care- 
lessly used  by  a  physician.  The  cystic  character,  however,  super- 
vened upon  a  primary  sarcocele,  and  was  caused  probably  by  a  seton 
having  been  passed  through  the  enlarged  gland,  and  developing 
extensive  suppuration. 

(c.)  Injuries  of  the  Vas  Deferens,  axe  noted  by  Mr.  Birkett  (Holmes 
II,  738),  as  related  to  him  by  Mr.  Hilton,  as  occurring  in  at  least 
three  cases,  one  of  which  I  will  quote,  at  this  place,  which  will  serve- 
to  give  a  good  account  of  the  accident. 


INJURIES    OF   THE   MALE   GENITALS.  553 

"  Case  I.  A  gentleman,  between  nineteen  and  twenty  years  old, 
was  skating,  and,  in  attempting  to  cut  a  peculiar  figure,  in  which  act 
he  swung  himself  around  with  great  effort,  he  suddenly  slipped,  so 
that  his  right  leg  was  violently  abducted.  At  the  same  moment  he 
felt  something  give  way  in  his  right  groin  accompanied  with  great 
pain.  The  right  testes  had  not  been  the  seat  of  direct  injury,  yet  it 
began  to  swell  almost  immediately,  and  in  a  few  hours  blood  passed 
from  the  urethra.  Perfectly  clear  urine  flowed  away  through  the 
catheter,  introduced  into  the  bladder,  without  any  blood.  This  was 
an  indication  that  the  blood  had  entered  the  urethra,  and  that  it  did 
not  come  from  the  bladder  or  kidneys.  The  blood  seemed  to  be 
arterial,  but  it  was  in  small  quantity.  There  was  continuous  tender- 
ness and  pain  near  the  right  inguinal  ring,  and  swelling  of  the  right 
testis.  Leeches  were  applied  over  the  lower  part  of  the  abdomen,  and 
he  was  confined  to  bed  for  two  or  three  days,  suffering  much  local 
pain  resembling  peritonitis,  with  considerable  pyrexia. 

The  bleeding  from  the  urethra  did  not  continue  after  the  second 
day.  The  testis  remained  swollen  for  several  weeks,  and  then  began 
to  waste,  until  at  last  it  was  reduced  to  about  one-third  its  normal 
size.  At  this  time,  now  six  years  since  the  accident  occurred,  the 
patient  reports  that  the  testis  is  of  the  ordinary  size  of  the  organ  of  a 
boy  of  twelve  years  old.  In  its  present  condition  it  causes  no  incon- 
venience." Cases  of  atrophy  are  quoted  as  discovered  in  the  dissect- 
ing room,  with  old  rupture  of  the  duct ;  these  three  of  Mr.  Hilton's 
are  the  only  ones  known  to  me  as  recognized  in  life. 

III.     INJURIES  OF  THE  URETHRA. 

The  urethra  is  exposed  to  many  forms  of  accident,  which  derive 
their  greatest  surgical  interest  from  the  influence  on  the  urinary 
excretion,  in  the  formation  of  cicatricial  structure,  and  the  extravasa- 
tion of  urine  into  the  areolar  tissue  about  it.  There  is  not  only  a 
simple  inconvenience  in  urinating,  but  hernia,  multiple  abscess,  peri- 
neal or  other  fistula,  and  even  death  itself  may  be  the  near  or  remote 
consequence.  I  shall  consider  in  this  lacerations  of  the  urethra, 
including  rupture ;  wounds,  made  from  without  and  from  within  ; 
and  foreign  bodies. 

(a.)  Laceration,  or  Hupture  of  the  Urethra,  has  already  been  alluded 
to  in  the  chapter  on  pelvic  injuries,  but  as  occurring  from  slightly 
different  causes  in  the  first  region,  i.  e.  external  to  the  prostate. 
The  causes  usually  are  violent  blows  received  on  the  perineum,  as 
kicks  or  falling  on  sharp  or  pointed  bodies.  There  are  instances  in 
which  the  tube  has  been  completely  divided,  and  no  immediate  notice 
was  taken  of  the  accident,  it  not  being  recognized  until  an  attempt 
was  made  to  urinate,  when  the  inability  with  the  sense  of  fullness 
in  the  bladder,  suggests  catheterism.  The  nature  of  the  injury 
will  produce  much  ecchymosis  in  the  perineal  region,  and  this  might 
induce  many  to  attribute  the  swelling  to  that  cause  alone.  The 
rule  should  be,  in  all  these  cases,  to  require  an  attempt  at  micturi- 
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tion  ;  if  it  is  not  successful,  the  catheter  must  be  used  ;  if  no  urine 
passes  through  it,  the  presumption  is  that  the  urethra  is  ruptured, 
and  other  measures  must  at  once  be  instituted.  Time  is  a  great  and 
important  element  of  cure;  the  waste  of  it,  through  errors  in  diag- 
nosis, may  be  productive  of  the  most  disastrous  consequences. 

Much  will  depend,  as  to  sequelae,  upon  the  location  of  the  rent, 
whether  anterior  or  posterior  to  the  triangular  ligament,  or  the  open- 
ing in  the  perineal  fascia.  When  anterior  to  this,  the  extravasation 
is  into  the  tissue  of  the  penis  and  scrotum,  and  while  the  conse- 
quences are  even  then  sufficiently  serious,  yet  there  is  not  that  menace 
to  life  as  occurs  when  the  urine  is  poured  into  the  pelvic  floor,  and 
parts  adjacent.  In  either  place  there  will  be  unhealthy  profuse  sup- 
puration, and  sloughing,  with  the  probable  formation  of  a  urinary 
fistula;  but  if  the  extravasation  is  anterior  to  the  perineal  fascia, 
there  is  little  if  any  danger  to  life. 

The  symptoms  are  pain  at  the  point  of  rupture,  and  passing  of  blood 
through  the  urethra;  swelling  and  discoloration  in  the  perineum, 
more  than  would  be  apt  to  succeed  a  simple  contusion,  with  an  occa- 
sional sensation  of  fluctuation.  There  is  an  urgent  and  constant 
desire  to  urinate,  but  the  effort  made  is  purposeless,  or  only  forces  out 
a  few  drops  of  blood.  The  sufferings  gradually  increase  from  the 
retention  of  urine,  the  swelling  in  the  perineum  increasing  pari  passu. 
Upon  examining  the  perineum,  after  some  twelve  hours  have  elapsed 
(and  the  surgeon  is  rarely  called,  in  such  cases,  until  the  appearances 
are  desperate),  it  will  be  found  black,  turgid,  and  fluctuating. 
Attempting  to  pass  a  catheter,  it  may  enter  the  bladder,  if  the  divis- 
ion is  not  complete,  but  usually  it  will  not  enter.  In  some  cases,  even 
of  complete  division,  the  instrument  has  passed  the  first  time,  but 
could  not  be  introduced  at  a  second  attempt.  There  will  be  fever, 
and  all  the  symptoms  of  retained  urine,  with  the  local  symptoms  of 
urinary  extravasation. 

Treatment.— The  treatment  has  to  fulfill  three  indications ;  relieve 
the  bladder  ;  restore  the  urethra ;  and  prevent  a  urinary  fistula. 

1 .  There  being  a  reasonable  certainty  that  the  urethra  is  ruptured, 
two  methods  are  presented  to  relieve  the  distension  of  the  bladder. 
One  is  to  tap  it  with  the  trocar  through  the  rectum ;  the  other  to  incise 
the  perineum,  and  establish  an  outlet  in  that  direction.  There  are  no 
arguments,  of  any  weight,  in  favor  of  the  trocar ;  it  is  a  phase  of  timid 
surgery,  and,  as  usual,  ineffectual.  The  presence  of  infiltrated  urine 
in  the  pelvic  and  perineal  tissues,  must  always  result  in  suppuration, 
and  sloughing ;  a  fistula  will  surely  form,  regardless  of  an  outlet 
through  the  rectum.  The  second  method,  therefore,  or  incision 
through  the  perineum,  is  the  course  to  pursue.  An  incision  is  to  be 
carried  deeply,  in  the  line  of  the  raphe,  until  urine  flows  through  ;  all 
•clots  of  blood,  and  other  equally  foreign  material  is  to  be  removed, 
and  a  catheter  left  in  the  wound,  as  in  the  old  operation  of  lithotomy. 
In  the  majority  of  instances  the  symptoms  will  immediately  improve, 
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and  the  urine  will  soon  commence  to  flow  through  the  urethra, 
perhaps  not  until  the  third  or  fourth  day.  When  this  occurs  the 
catheter  is  to  be  withdrawn  from  the  wound,  and  steps  taken  to  close 
it  up.  If  the  catheter  can  be  passed  through  the  urethra  at  the 
commencement,  it  is  a  question,  yet  undecided,  whether  to  keep  it  in 
the  bladder  or  not.  The  majority  of  writers  seem  to  think  it  had 
better  be  withdrawn  and  introduced  frequently,  as  when  it  is  retained 
in  the  urethra  the  urine  finds  its  way  along  the  sides,  and  adds  to  the 
extravasation.  If  there  is  reason,  however,  to  expect  an  extensive  or 
complete  rupture,  particularly  if  the  lesion  is  posterior  to  the  deep 
fascia,  and  the  catheter  is  successfully  introduced,  I  am  unable  to 
see  any  good  reason  why  it  should  be  withdrawn ;  in  fact  every  reason 
seems  to  exist  why  we  should  use  every  effort  to  retain  the  great 
advantage  gained. 

2.  The  restoration  of  the  urethra  is  the  second  indication  to  be  ful- 
filled, and  will  be  secured  very  much  without  any  assistance  from  the 
surgeon.  The  passage  of  the  urine  through  the  perineal  incision  will 
relieve  the  parts  from  constant  irritation  and  displacement,  more  or 
less,  and  thus  one  step  is  gained ;  yet  if  no  attempt  is  made  to  main- 
tain an  opening,  the  canal  will  become  closed  up  by  cicatricial  con- 
traction or  plastic  deposit,  and  the  perineal  opening  become  a  perma- 
nent fistula.  In  spite  of  the  objections  so  constantly  urged,  I  should 
certainly  keep  a  catheter  in  the  urethra,  if  one  could  be  introduced, 
continuously  for  a  time  sufficient  to  allow  of  some  considerable  repair. 
Tiiis  is  the  only  method  feasible ;  if  it  is  unattainable,  the  cure  must 
be  left  to  nature,  which  will  be  the  formation  of  a  fistula  and  the 
obliteration  of  the  urethra. 

3.  The  second  indication  being  successful,  the  third,  or  the  preven- 
tion of  a  urinary  fistula,  is  attained  as  a  matter  of  course.  With  the 
urethra  imprevious,  a  fistula  is  a  necessity  and  cannot  be  avoided. 

A  fistula  having  formed,  and  the  urethra  closed  up,  we  have  still 
hopes  of  a  cure  without  resorting  to  operative  measures.  The  urethra 
must  be  carefully  examined,  with  instruments  of  all  shapes  and  sizes. 
If  the  slightest  opening,  no  matter  how  small  or  tortuous  can  be 
found,  there  is  a  chance  of  effecting  a  cure  without  a  regular  opera- 
tion. Electrolysis  with  Silicea,  as  described  in  another  place  {Surg. 
Therap.),  is  first  to  be  considered.  Failing  with  this,  dilatation  may 
be  attempted.  Still  failing,  an  operation  will  be  demanded,  but  it  is 
of  a  decidedly  major  character,  nnd  must  therefore  be  deferred  to 
another  place. 

The  stricture  being  overcome,  the  fistula  will  usually  close  spontan- 
eously, sooner  or  later ;  if  not  it  may  be  treated  on  general  surgical 
principles  which  will  receive  attention  later.  It  should  be  closed, 
however,  by  appropriate  bandaging,  every  effort  being  made  to  pre- 
vent the  passage  of  urine  through  it. 

(6.)  Wounds  of  the  Urethra  are  of  two  general  characters,  from  within, 
and  from  without.  The  latter,  as  more  nearly  allied  to  the  accidents 
last  considered,  will  receive  attention  first. 
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Wounds  made  from  without,  are  of  all  general  characters,  oftener 
contused,  lacerated,  gun-shot,  or  incised.  They  are  readily  recog- 
nized, and  need  no  description  as  to  the  ordinary  appearances.  "When 
lacerated,  it  has  occasionally  occurred,  that  a  portion  of  the  spongy 
body  has  been  completely  torn  out,  leaving  a  gap  in  the  tissues  which 
will  fill  up  by  cicatricial  tissue  if  allowed  to  close  without  the  aid  of 
ait.  At  other  times  there  will  be  slight  dispartition,  greater  when  the 
section  is  complete. 

A  piece  being  torn  out,  as  above,  there  is  great  danger  of  loss  of  the 
urethra,  or,  if  the  cut  or  torn  ends  are  approximated,  there  will  be 
inconvenient  curvature  of  the  penis  from  the  shortening  of  the  spongy 
body.  Steps  must  be  taken,  if  possible,  to  avoid  this, by  careful  treat- 
ment, there  being  considerable  promise  of  success,  judging  from  a 
single  experience  in  my  practice. 

Case.  Jno.  L.  aged  twenty-seven.  In  diving  from  an  old  wharf,  by 
some  mischance  the  urethra  struck  a  nail,  projecting  from  a  plank, 
and  a  portion  of  the  external  wall,  involving  about  two  thirds  of  the 
circumference,  and  a  quarter  of  an  inch  in  length,  was  completely  torn 
off.  When  called  to  the  case,  some  three  hours  after  the  accident,  the 
parts  were  found  very  much  swollen,  and  highly  inflamed.  A  catheter 
was  introduced,  and  retained  in  the  bladder  four  days,  being  taken 
out  night  and  morning ,  and  cleansed  thoroughly  before  being  replaced. 
On  the  fifth  day,  the  inflammation  having  almost  completely  subsided, 
a  full  sized  me  talic  catheter  was  introduced,  and  the  opening  closed 
by  a  small  flap  of  integument  taken  from  the  side  of  the  penis,  in  the 
immediate  neighborhood  of  the  opening.  In  two  weeks  the  pedicle 
of  the  flap  was  shaved  off,  and  Arm  union  had  taken  place.  The 
catheter  was  withdrawn  every  night  and  morning  for  a  day  or  two,  and 
afterward  once  a  day.  After  the  second  week  it  was  withdrawn  finally, 
and  the  case  made  a  good  recovery.  As  long  as  he  was  under  observa- 
tion, for  a  few  months  only,  there  seemed  to  be  no  stricture,  the  only 
inconvenience  being  some  curving  of  the  penis  when  in  a  state  of 
erection.  My  experience,  I  fear,  could  not  be  generally  expected; 
the  results  were  somewhat  unusual  it  must  be  confessed,  cicatri- 
cial contraction  seeming  to  be  an  almost  certain  and  unavoidable 
sequelae. 

Wounds  less  in  extent  than  this, a  simple  division,  if  not  complete, 
will  heal  as  ordinary  wounds,  but  the  urine  must  always  be  drawn 
with  a  catheter  to  avoid  passing  over  the  surfaces.  When  it  is 
complete,  or  there  is  much  retraction,  a  catheter  must  be  worn  as 
in  the  case  just  related.  Cicatricial  contractions  or  plastic  deposits 
must  be  treated  as  strictures  generally,  viz.,  electrolysis,  Silicea, 
dilatation,  or  divulsion,  as  occasion  may  demand. 

Wounds  made  from  within,  are  of  greater  or  less  importance  as  they 
are  made  by  bodies  coming  from  the  bladder,  or  the  meatus. 

The  passage  of  rough  calculi,  the  extraction  of  foreign  substances, 
that  are  sharp  or  pointed,  may  wound  the  urethra  so  that  an  opening 
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is  made  leading  to  a  greater  or  less  depth  into  the  tissues.  The  open- 
ing being  directed  toward  the  bladder,  the  result  will  be  either  an 
infiltration  into  the  areolar  tissue,  with  consequent  suppuration  and 
probable  sloughing,  which  may  form  a  fistula,  or  a  cicatricial  strict- 
ure ;  or,  failing  this,  the  stream  of  urine  impinging  on  the  valve-like 
tissue  thus  torn  up,  may  cause  calcareous  deposit  in  the  cul-de-sac, 
or  thickening  of  the  walls  and  organic  stricture.  Whichever  is  the 
cnse,  treatment  can  only  be  expectant,  at  least  until  the  more  active 
symptoms  have  abated.  After  this,  the  catheter  which  had  been 
previously  employed  but  four  times  in  the  twenty-four  hours,  had 
better  be  retained,  until  all  symptoms  have  disappeared.  The  patient 
must  be  enjoined  to  retain  his  urine,  never,  unless  under  very  great 
necessity,  voiding  it  without  the  catheter.  Any  stricture  that  may 
result,  is  to  be  treated  as  strictures  in  general. 

Wounds  made  by  forces  acting  from  the  meatus  permit  entirely 
different  symptoms.  They  are  oftener  the  result  of  rough  and  ignor- 
ant use  of  catheters,  or  the  entrance  of  foreign  bodies  for  erotic  pur- 
poses. They  are  of  all  degrees  of  severity,  from  a  simple  excoriation 
of  the  mucous  lining  to  deep  channels  running  up  behind  the  prostate 
into  the  recto- vesical  pelvic  fascia.  They  are  commonly  spoken  of 
as  "false  passages,"  and  oftener  occur  at  one  of  two  points,  either  at 
the  bulb,  the  beak  of  the  instrument  being  caught  in  the  cul-de-sac, 
failing  to  enter  the  membranous  urethra ;  or  at  the  deep  perineal  fas- 
cia. If  not  disturbed  by  subsequent  irritation  of  the  same  kind,  no 
great  harm  will  result  beyond  the  inflammation  primarily  ensuing. 
This  will  thicken  the  tissues,  and  thus  produce  an  "inflammatory 
stricture,"  but  under  Aeon.,  or  Am.,  it  will  usually  readily  subside. 
The  opening  being  directed  away  from  the  bladder,  there  is  little  if 
any  danger  of  urinary  infiltration,  more  particularly  as  the  opening  is 
more  or  less  valvular.  In  fact  the  stream  of  urme  will  have  a  ten- 
dency to  keep  the  opening  closed.  Unfortunately  those  who  produce 
these  accidents,  whether  professional  people  or  not,  are  too  ignorant, 
as  a  rule,  to  be  able  to  detect  the  mischief  they  have  done,  and  it  is 
only  very  rarely  that  the  surgeon  is  called  to  such  a  case  until  it  has 
become  fairly  chronic,  and  no  hope  of  a  cure  is  left.  The  only  oppor- 
tunity for  a  cure  is  when  the  accident  has  recently  occurred,  and  no 
repetition  of  it  is  perpetrated.  Then  by  enjoining  perfect  rest,  and 
administering  the  proper  remedy,  inflammation  may  be  subdued,  and 
recovery  secured  without  accident. 

It  is  said  that  very  small  instruments  have  been  passed  into  the 
orifices  of  the  various  ducts  found  on  the  floor  of  the  urethra.  I  can 
find  no  well  authenticated  cases  on  record,  either  in  the  journals  or 
systematic  works,  and  have  nothing  in  the  way  of  personal  experience 
to  offer.  Such  an  occurrence  would  necessarily  be  of  a  most  serious 
character,  the  injury  being  almost  irreparable. 

(c.)  Foreign  Bodies  in  the  Urethra  are  occasionally  met  with,  either 
introduced  from  without,  formed  in  the  canal  from  urinary  deposits, 
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or  coming  from  the  bladder.  The  two  latter  are  nearly  always  cal- 
careous formations,  arrested  in  the  urethra  on  their  passage  from 
the  bladder,  or  formed  from  the  decomposition  of  urine  retained  in 
the  urethra  by  strictures,  or  some  other  impediment  to  its  flow. 

Bodies  introduced  from  without  are  such  articles  as  pieces  of  cath- 
eters, sounds  or  other  urethral  instruments  broken  off  by  some 
accident ;  or  various  articles  introduced  for  immoral  purposes,  and 
escaping  from  the  grasp  of  the  manipulator.  Slate-pencils,  lead 
pencils,  sticks  of  wood,  knitting  needles,  and  a  long  list  of  articles- 
have  been  found  in  this  situation.  From  whatever  cause,  or  what- 
ever the  material,  except  calculi  formed  in  the  canal,  they  at  first 
give  rise  to  very  great  irritation  and  inflammation,  and  cause  reten- 
tion of  the  urine,  or  very  greatly  impede  its  flow.  Examination  must 
at  once  reveal  the  nature  of  the  case,  and  steps  will  be  at  once 
taken  to  remove  the  offending  material.  If  the  body  is  of  any  size, 
it  can  be  felt  or  seen  through  the  urethra  externally,  otherwise  the 
sound  or  catheter  will  detect  it.  When  the  foreign  material  is  small, 
or  long  and  pointed,  or  for  some  reason  it  has  escaped  detection  for 
a  long  time,  it  has  occasionally  happened  that  the  point  has  ulcerated 
through  the  urethra. 

The  best  means  for  the  extraction  of  such  objects  as  are  usually 
found,  is  the  employment  of  proper  urethral  forceps.  The  kind  that 
has  done  me  the  best  service,  is  knowrn  as  the  Alligator  forceps,  as 
shown  in  the  cut.    (See  Pig.  30.  page  299.) 

They  are  to  be  warmed  and  oiled,  and  introduced  very  gently,  with 
the  jaws  closed.  On  reaching  the  foreign  body,  great  care  must  be 
taken  to  avoid  pushing  it  in  deeper;  the  jaws  are  opened,  the  body 
grasped,  and  after  rotating  the  forceps  slightly  to  avoid  pinching  up  a 
fold  of  the  mucous  surface,  the  jaws  are  to  be  firmly  closed,  and 
extraction  made  by  a  slightly  rotary  movement ;  the  rotation  must 
always  be  in  one  direction,  not  backwards  and  forwards. 

Should  the  foreign  material  have  come  from  the  bladder,  be  of  a 
size  or  shape  that  forbids  extraction  through  the  meatus,  or  if  from 
any  cause  the  usual  methods  cannot  be  employed,  the  urethra  must  be 
compressed  behind  the  foreign  body,  and  removal  effected  by  incision. 
The  wound  is  to  be  treated  as  other  wounds  in  the  part,  with  the 
exception  that  sutures  may  be  at  once  applied,  and  the  wound  closed. 
In  either  case,  Am.,  will  be  required  for  some  days  afterwards.  The 
incision,  it  can  scarcely  be  necessary  to  state,  must  be  made  in  the 
long  axis  of  the  canal,  otherwise  there  will  not  only  be  great  dis- 
partition,  and  subsequent  contraction,  but  the  urethra  may  be  served 
by  an  unlucky  movement. 

TV.  INJURIES  OF  THE  PENIS. 

The  penis  is  injured  by  contusion  and  various  kinds  of  wounds, 
with  some  frequency,  but  when  uncomplicated  with  other  lesions  do 
not  seem  to  be  of  any  great  moment,  frequently  healing  without 
leaving  any  inconvenience,  of  any  kind,  and  certainly  without  airy 


INJURIES   OF   THE   MALE    GENITALS.  559' 

menace  to  life.  The  extremely  liberal  blood-supply  might  induce 
those  unfamiliar  with  the  subject,  to  consider  free  incisions  a  neces^ 
sarialy  fatal  accident,'but  experience  shows  that  it  is  quite  the  reverse. 
I  shall  take  up  at  this  time, as  closing  the  present  chapter, contusions, 
wounds,  strangulation,  paraphimosis,  rupture  of  the  frsenum,  and 
injuries  to  the  blood-vessels. 

(a.)  Contusions  are  usually  insignificant,  the  symptoms  and  effects, 
passing  away  shortly,  as  is  the  case  with  ordinary  contusions  in  other 
regions.  There  are  some  peculiar  results,  however,  noted  by  Gross- 
more  particularly,  examples  of  which  I  have  never  seen.  In  these 
the  cavernous  body  has  suffered  a  sort  of  atrophy,  on  one  side,  or  a 
slight  laceration  has  occurred,  which  induces  a  lateral  curvature  of 
the  organ.  The  curvature  is  at  all  times  noticable,  but  is  particularly 
so  when  the  organ  is  erect. 

Helmuth  (the  referance  has  unfortunately  been  lost),  relates  a. 
case  of  "  fracture  of  the  penis,"  the  cavernous  body  being  completely 
disorganized,  and  failing  to  fully  recover.  Erections  were  perfect 
in  the  proximal  portion.  I  have  sought  diligently  for  a  similar  case, 
but  have  hitherto  failed  to  find  one. 

A  remarkable  occurrance  is  related  by  Mr.  Birkett,  and  quoted 
by  Bryant,  which  cannot  be  properly  considered  a  contusion,  and 
yet  no  other  place  can  be  assigned  for  its  consideration.  It  is  a  dislo- 
cation of  the  corpus  spongiosum,  which  is  thus  described,  (Holmes 
II,  p.  735):  "  The  following  singular  deformity  *  *  *  *  was  seen  in 
Guy's  Hospital  in  1S67.  The  man  was  admitted  under  the  care  of  Mr. 
Hilton  for  another  complaint. 

******  }y  j)  aged  fifty,  nineteen  years  ago,  whilst  groom- 
ing a  stallion,  was  knocked  down  by  the  animal,  knelt  upon,  and 
bitten  on  the  thigh.  The  horse  taking  hold  with  his  teeth  of  the 
trowsers  and  penis  of  the  man,  lifted  him  sufficiently  from  the  ground 
to  enable  him  to  clutch  the  manger  and  thereby  escape.  On  examin- 
ation of  the  penis  he  saw  something  projecting  from  the  urethra* 
*  *  *  *  There  was  no  wound  on  the  penis,  but  a  little  blood  flowed 
from  the  end  of  the  protrusion  and  from  the  ordinary  passage  by  its 
side.  He  was  confined  to  the  house  for  four  weeks.  The  *  *  cylin- 
drical body  *  *  *  was  pinkish,  soft,  and  about  one-third  of  an  inch 
in  diameter  and  one  and  one-fourth  inches  long.  Its  end  was  rounded 
and  at  the  point  there  was  a  small  white  cicatrix.  The  carpus  spon- 
giosum urethra  terminated  abruptly  about  one  inch  behind  the  glana 
penis,  and  being  torn  away  from  its  attachments  to  the  corpus  caver- 
nosum,  became  everted  at  the  meatus.  Micturition  was  performed 
without  impediment,  the  urine  being  voided  by  the  side  of  the  protru- 
sion." 

The  treatment  of  contusions,  considering  these  unique  accidents  as, 
belonging  to  that  category,  cannot  be  laid  down;  each  case  must  be 
met  by  the  ingenuity  and  general  medical  skill  of  the  attendant.  In 
ordinary  cases,  no  medical  aid  will  be  sought,  as  a  rule ;  should  such 
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cases  be  seen,  however,  Am.,  Con.,  or  Hamma.  are  to  be  employed  as 
in  the  case  of  contusions  elsewhere. 

(&.)  Wounds  of  the  Penis  have  been  met  with  of  all  characters.  A 
large  number  of  gun-shot  injuries,  are  noted  as  occurring  during  the 
late  war,  one  bayonet  stab,  and  a  number  of  incised  wounds.  In  a  few 
cases  the  ball  was  found  encysted,  in  some  cases  was  not  discovered 
until  some  time  had  elapsed.  In  one  instance  the  missile  was  fully 
exposed  by  an  incision,  and  great  force  was  exerted  to  remove  it,  the 
tissues  holding  it  as  firmly  as  if  they  were  made  of  india-rubber. 

Wounds  of  all  kinds  are  of  interest  from  three  considerations,  viz. ,  the 
effect  on  the  urethra  and  urinary  examination,  haemorrhage,  and  the 
future  condition  of  the  part.  To  these  might  be  added,  the  prospec 
of  repair  with  referance  to  extent  and  character. 

A  wound  extending  into  the  urethra,  will  be  at  all  times  a  serious 
complication,  particularly  when  the  cavernous  body  is  extensively 
divided.  Boyjsr  long  ago  laid  down  the  rule,  that  when  two-thirds 
the  thickness  of  the  organ  had  been  incised,  repair  was  hopeless,  and 
the  duty  of  the  surgeon  was  to  complete  the  division.  The  rule  may 
be  a  little  arbitrary,  as  applied  to  all  cases,  but  in  cases  in  which  one 
or  both  sides  of  the  corpus  cavernosum  has  been  divided,  and  the 
urethra  injured,  even  to  a  comparatively  slight  extent,  it  is  proper  to 
consider  the  organ  lost,  and  Boyer  injunction's  may  be  carried  out. 
When  the  injury  is  less  extensive,  the  proper  practice  would  be  to 
secure  restoration  of  the  urethra  without  stricture,  as  already  dis- 
cussed and  close  the  wound  in  the  cavernous  bodies. 

Hemorrhage  is  always  free  in  wounds  of  the  body  of  the  penis,  but 
according  to  those  who  have  had  the  most  experience  there  is  no 
arterial  spirting,  the  blood  flowing  out  as  if  from  a  large  vein.  The 
blood  supply  is  almost  entirely  from  the  internal  pudic  artery,  which 
might  be  taken  up  if  other  means  fail  to  arrest  the  bleeding.  Com- 
pression or  mild  styptics  will  usually  suffice;  attempts  to  take  up 
bleeding  points  in  the  wound  cannot  be  successful,  as  the  number 
would  necessitate  such  a  number  of  ligatures  that  all  hope  of  repair 
would  be  vain.  Firm  bandaging  seems  to  give  the  best  results.  I 
have  seen  one  case  in  which  all  of  the  external  genitals  was  shaved 
off.  close  to  the  body,  in  a  fit  of  religious  frenzy,  in  which  the  haemor- 
rhage had  ceased  spontaneously  before  my  arrival. 

The  largest  wounds,  both  lacerated  and  incised,  ha  ve  been  received, 
recovery  being  perfect,  without  the  slightest  subsequent  inconven- 
ience. When  the  case  is  seen  early,  all  haemorrhage  arrested,  the  parts 
accurately  adjusted,  and  erections  do  not  occur  to  interrupt  the  pro- 
cess, repair  will  be  good  and  speedy.  Sutures  must  be  employed,  of 
fine  wire  or  silk,  and  supported  by  adhesive  strips.  The  dressings 
must  be  light,  and  every  precaution  taken  to  avoid  erections,  the 
occurrence  of  which  very  greatly  prejudices  the  result. 

(c.)  Strangulation  of  the  Penis  often  occurs  among  boys,  from  rubber 
rings,  or  tying  strings  about  the  organ,  the  consequences  sometimes 
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proving  quite  serious.  At  first  h  feeling  of  shame  prevents  the  suf- 
ferer from  making  his  condition  known.  When  the  sufferings 
increase  to  an  extent  that  causes  alarm,  a  surgeon  is  called.  The 
parts  are  found  enormously  swollen,  red,  hot,  and  painful;  the  skin 
is  distended  almost  to  the  point  of  rupture,  apparently,  and  there  is 
more  or  less  fever.  Later  the  appearances  may  become  gangrenous, 
and  in  some  cases  will  subside,  after  which  a  urinary  fistula  may  form 
in  the  urethra.  The  explanation  of  this  last  phenomenon  is  the  sec- 
tion of  the  integument  by  the  constricting  band,  by  a  process  identical 
to  that  of  the  ecraseur,  the  urethra  being  opened  by  the  same  means. 
On  examining  a  case  as  ordinarily  seen,  there  will  be  no  appearance 
of  a  string  or  ligament,  but  the  swelling  will  seem  to  be  divided  by  a 
deep  sulcus  or  cleft,  which  on  being  widely  separated  will  reveal  the 
cause  of  the  trouble.  If  the  substance  is  a  metallic  ring,  it  may  be 
divided  by  cutting  pliers,  or  a  small  saw,  care  being  had  to  protect  the 
parts  from  injury  during  the  operation.  After  being  divided,  seize 
each  side  of  the  ring  with  strong  forceps,  and  straighten  it  out.  Eub- 
ber  rings,  or  threads,  may  be  divided  by  insinuating  a  probe-pointed 
knife  underneath. 

The  parts  must  be  bathed  with  warm  water,  and  A  con.,  administered 
in  frequent  doses  for  several  hours.  Usually  all  ill  effects  will  pass 
away  within  twenty-foar  hours,  unless  the  constriction  has  been  of 
long  standing  or  a  fistula  has  formed.  In  the  latter  case  some  such 
treatment  will  be  demanded  as  in  the  case  of  lacerated  urethra. 

Paraphimosis  is  a  condition  in  which  the  prepuce  has  been  retracted 
behind  the  corona  glandis,  and  cannot  be  reduced.  It  can  only  occur 
in  those  who  have  a  very  small  preputial  orifice,  in  whom  the  glans  is 
always  covered,  and  whilst  an  opposite  condition  to  phimosis  is  often 
•a  consequence  thereof.  It  is  a  very  frequent  occurrence,  but  it  is 
very  rarely  the  case  that  reduction  is  not  self-effected,  sooner  or  later, 
and  the  case  is  never  brought  to  the  attention  of  a  medical  man.  In 
other  cases  the  sufferings  are  as  severe  as  in  the  case  of  strangula- 
tion, just  referred  to,  and  demands  equally  as  prompt  treatment.  The 
glans  will  be  hot,  swollen,  and  discolored ;  the  prepuce  itself  some- 
what inflamed,  and  micturition  much  interferred  with.  In  many 
cases  reduction  can  be  secured  as  in  the  case  of  dislocation,  viz., 
increasing  the  deformity.  Retract  the  prepuce  still  further,  by  roll- 
ing out  the  mucous  surface,  when  occasionally  the  constricting  por- 
tions will  roll  up  likewise,  and  reduction  will  be  readily  effected. 
Failing  in  this,  annoiut  the  parts  well  with  vasaline^  or  some  other 
unctuous  substance.  Encircling  the  penis  with  the  first  and  second 
fingers  of  each  hand,  interlocking  with  each  other,  just  behind  the 
prominence  made  by  the  corrugated  prepuce ;  the  thumbs  are  applied 
to  the  glans,  and  pressure  made  directly  backward,  in  the  axis  of  the 
penis,  the  fingers  drawing  the  prepuce  forward  at  the  same  time. 

The  constrictio  n  still  remaining  unrelieved,  insinuate  a  director 
beneath  the  edge  of  the  prepuce,  and  divide  it  freely  with  the  bistoury. 
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It  is  a  good  practice,  I  think,  to  take  occasion  of  the  accident  to  per- 
form an  operation  for  phimosis  in  all  these  cases,  on  the  spot. 

(e.)  Bupture  of  the  Frcenum  Preputialis  occasionally  occurs  from 
violence  in  coitis,  particularly  when  the  fraenum  is  preternaturally 
short.  It  is  not  a  common  accident,  and  of  no  moment,  apart  from 
the  immediate  consequences.  There  is  usually  pretty  smart  hsemor- 
rhage,  for  a  short  time,  which  will  cease  upon  the  application  of  cold 
water.  There  will  be  some  soreness  for  a  long  time,  particularly  on 
urinating  or  when  retracting  the  prepuce,  and  more  or  less  inflamma- 
tion for  a  time.  A  few  doses  of  Aconite  will  usually  be  all  that  ia 
required. 
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XXVIII.    INJUEIES  OF  THE  FEMALE  GENITALS. 

Whilst  the  organs  of  generation  of  women  are  exposed  to  injury  of 
various  kinds,  perhaps  with  greater  frequency  than  occurs  in  the 
other  sex,  the  greater  number  occur  in  connection  with  the  process  of 
gestation,  whether  occurring  from  attempts  at  abortion,  or  some 
unfortunate  occurrance  during  delivery.  All  such  accidents  do  not 
come  within  the  province  of  the  general  surgeon,  constituting  a 
department  of  practice,  just  now  coming  very  rapidly  into  notice, 
that  of  gynaecology.  All  such  conditions  will  be  relegated  to  the  many 
able  works  on  this  special  subject  before  the  profession,  for  the  triple 
reason  that  the  writer  has  little  personal  experience  to  record  (proba- 
bly from  a  lack  of  interest  in  the  study),  they  are  not  now  essential 
in  a  work  on  general  surgery,  and  every  practitioner  has  access  to 
works  on  the  subject  which  will  prove  far  more  acceptable  than  any- 
thing I  can  edit  at  this  time.  This  omission  will  leave  a  short  list 
of  topics,  viz.,  contusions,  and  wounds  of  the  genitals,  and  foreign 
bodies  in  the  vagina. 

contusions.  ' 

Contusions  of  the  external  genitals,  whether  resulting  from  a  sud- 
den sharp  blow,  or  long  continued  pressure,  as  occurs  in  some  cases 
of  tedious  child-birth,  are  sufficiently  common  to  furnish  one  or  more 
examples  to  almost  every  practitioner.  In  all  ordinary  cases,  unless 
force  is  sufficient  to  greatly  injure  deep  structures,  recovery  is  rapid, 
and  no  surgical  aid  is  required.  Even  under  other  circumstances, 
when  blood  vessels  have  been  torn  sufficiently  to  cause  considerable 
extravasation,  recovery,  as  a  rule,  is  remarkably  rapid.  Beyond  the 
inconvenience,  and  the  impediment  to  locomotion,  there  is  nothing 
of  local  interest  in  these  lesions  except  the  fact  that  the  loose  tex- 
ture of  the  parts  permits  very  extensive  extravasation,  forming  large 
fluctuating  swellings,  which  may  become  converted  into  abscesses  by 
degeneration  of  the  contents. 

Contusions  of  the  urethra  occasionally  produce  an  atonic  or  paretic 
condition,  which  in  some  cases,  results  in  incontinence  of  urine,  in 
others  retention,  depending  upon  the  location  of  the  injury,  whether 
anterior  or  posterior  to  the  constrictors.  Ainica,  both  internally  and 
topically,  will  usually  bring  about  a  cure,  although  the  catheter  may 
be  called  for  ior  a  day  or  two  in  cases  of  unusual  severity. 
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WOUNDS. 

Wounds  of  all  kinds  have  occured  in  different  parts  of  the  genital 
apparatus,  chiefly  lacerated  and  contused.  They  are  oftener  caused 
by  kicks,  falls  astride  on  hard  bodies,  by  the  breakage  of  earthen  ves- 
sels while  sitting  on  them,  or  the  unskillful  use  of  obstetrical  or  other 
instruments.  The  extreme  vascularity  of  the  tissues  in  this  region^ 
will  always  furnish  a  more  or  less  abundant  haemorrhage,  but  unless 
some  considerable  vessel  as  the  internal  pudic  or  its  larger  branches, 
is  injured,  no  concern  need  be  felt  as  to  the  result.  This  is  particu- 
larly the  case  as  relates  to  the  labia. 

Wounds  of  the  Vagina  have  been  seen  of  the  most  formidable  character^ 
in  which  full  recovery  was  had  without  any  embarassment  from 
haemorrhage.  One  case  mentioned  by  Birkett  a  hay  knife  had  been 
driven  into  the  vagina  so  far  that  only  the  transverse  handle  was  vis- 
ible. The  perineum  as  well  as  the  vagina  was  very  extensively  cut 
yet  recovery  was  speedy  and  perfect.  In  another  case,  a  lady  sat 
down  with  some  violence,  on  the  broken  edge  of  a  pitcher,  mistaking 
it  in  the  dark  for  a  chamber  vessel;  a  sharp  pointwounded  the  vagina, 
and  when  seen  by  a  medical  gentleman,  a  short  time  after  the  acci- 
dent, was  found  moribund  from  haemorrhage.  Contused  wounds  are 
of  interest  from  a  possibility  of  the  establishment  of  fistula,  rectal  or 
urinary,  from  sloughing.  The  same  is  true,  to  a  somewhat  limited 
extent,  however,  from  wounds  of  all  kinds;  yet  when  the  injnry  is 
seen  early,  the  haemorrhage  promptly  arrested,  and  the  parts  put  into 
a  condition  for  repair,  the  occurrance  of  fistula  can  only  reflect  on  the 
skill  of  the  medical  attendent,  in  the  absence  of  any  dyscrasia  in  the 
patient. 

Wounds  of  all  characters  are  to  be  treated  upon  general  surgical 
principles,  remembering  wounds  in  the  neighborhood  of  the  rectal 
or  vesical  septum,  or  the  urethra,  may  result  in  fistula  unless  carefully 
cared  for  and  repair  promoted.  In  large  contused  wounds,  or  wounds 
of  any  kind  involving  a  large  extent  of  surface,  care  must  be  had  that 
opposing  surfaces  do  not  become  adherent,  resulting  in  atresia  of  the 
vagina  or  vulva,  and  that  subsequent  contraction  is  not  produced.  In 
some  cases  dilators  will  be  needed;  in  others  simple  inspection  and 
separating  the  surfaces  frequently  will  suffice.  When  dilators  are 
needed,  I  think  Furguson's  speculum  is  much  more  satisfactory  than 
the. ordinary  glass  instrument  of  Sims. 

FOREIGN  BODIES  IN  THE  VAGINA. 

The  list  of  foreign  substances  that  have  been  found  in  the  vagina, 
is  very  large,  embracing  almost  every  conceivable  article  capable  of 
such  introduction.  Many  of  them  are  undoubtedly  introduced  for 
immoral  purposes ;  some  in  attempts  to  produce  abortion  ;  a  large 
number  are  pessaries,  whole  or  in  pieces,  that  have  become  impacted, 
or  forgotten  1  In  one  case  a  long  retained  sponge  was  mistaken  for  car- 
cinoma.   Unless  the  foreign  body  causes  pain  or  some  other  incon- 
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venience,  it  will  usually  be  a  long  time  after  introduction  before 
medical  aid  is  sought.  Dr.  Lunguen,  of  Toledo,  Ohio,  relates  a  case 
in  the  lYans.  of  the  Amer.  Institute,  (1S71),  in  which  a  small  tumbler 
was  retained  in  the  vagina  for,  I  think,  two  years. 

The  consequences  of  long  retention  are  various.  If  the  instrument 
is  hollow,  with  one  end  open ;  or  a  ring,  like  some  forms  of  pessaries, 
the  mucous  tissue  will  grow  into  and  around  it,  so  that  it  will  be  per- 
fectly hidden  from  view.  With  sharp  edges  or  points,  the  walls  of 
the  vagina  are  liable  to  be  pierced  by  ulcerative  processes,  the  rectum 
bladder,  or  urethra  opened,  or  even  the  uterus  become  implicated. 
Cases  have  been  reported  in  which  the  pelvis  has  been  opened,  the 
foreign  body  partly  entering  it.  In  all  cases  there  is  more  or  less 
leucorrboea,  often  of  a  purulent  character. 

Treatment,  of  course,  is  confined  to  removal  of  the  foreign  body, 
and  the  repair  of  any  injury  it  has  inflicted.  The  indications,  how- 
ever, are  not  at  all  times  easily  fulfilled.  The  immense  growth  of  the 
mucous  tissue,  or  the  shape  and  size  of  the  object,  often  causes  much 
embarrassment  in  extraction.  No  explicit  directions  can  be  given ; 
each  case  will  require  special  consideration  and  treatment. 

The  hypertrophy  of  the  mucous  membrane  will  take  care  of  itself, 
soon  disappearing,  as  a  rule,  upon  the  removal  of  the  foreign  body. 
Fistulas  are  to  be  treated  as  laid  down  in  the  books  on  gynic  surgery. 
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Abdomen :  Arteries,  wounds  of, 
472. 
Contusions  of,  448. 

Viscera, 
450. 
Foreign  bodies  in,  473. 
Injuries  of,  44S. 
Muscles,  Rupture  of, 

450. 
Wounds  Fatality,  463. 
Muscles,  482. 
Non-pene- 
trating, 460. 
F  e  netrating, 

465. 
ofviscera,462. 
-469. 
Acetabulum,  Fracture  of,  468. 
Accident,  case,  18. 
Acromial  thoracic,  artery ;  liga- 
ture, 369-440. 
Accupressure,  146. 
Air  passages;  foreign  bodies  in 

300. 
Air  in  Veins,  134, 309, 316. 
Amputation  for  Burns,  111. 

Contused  wound, 

78. 
Contusion,  41. 
Frostbite,  119. 
Gun-shot,  86. 
Lacerated'wound 
66. 
Anastomotica    magna;   ligature, 

(Arm),  369. 
Anastomotica   magna;   ligature, 

(Leg),  542. 
Anchylosis  from  Wounds,  170. 
Anaesthesia,  27. 

History  of,  27. 
Local,  36. 
Physiology  of,  32. 


Gen'l  Chloroform,  31. 
Ether,  sulphur- 
ic, 28. 
Methylene,  35. 
Nitrous  oxide, 
28. 
Ankle,  Dislocations,  537. 

Fracture,  515. 
Anus,  artificial,  469, 
Apno?a,  121. 
Arm,  Injuries  of.  364. 
Arterial  haemorrhage,  136. 
Arteries  :  Injuries  of  Abdominal, 
472. 
Arm,  35S. 
Chest,  440. 
Face,  274. 
Head,  212. 
Lower  Ex- 
tremities, 
639. 
Lu  mbar , 

472. 
Mouth,  293, 
Neck,  312. 
Pelvis,  492. 
Scalp,  212. 
Spine,  358. 
Artery :  Ligature,  137. 

Acromial    tho- 
racic, 369-440. 
Anastomotica 

Magna,  369. 
Anterior  tibial, 

544. 
Axillary,  368. 
Brachial,  369. 
Carotid     Com- 
mon, 312. 
Carotid   Exter- 
nal, 313. 
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Artery  :  Ligature,  Carotid  Inter- 
nal, 314. 

Circumflex,  ili- 
ac, 472. 

Circumflex,  ili- 
ac External, 
472. 

Circumflex,  ili- 
ac Internal, 
548. 

Circumflex,  ili- 
ac Superficial 
542. 

Coronary,  in- 
ferior, 274. 

Coronary,  Su- 
perior, 274. 

Dorsalis  Pedis, 
544. 

Epigastric,  472. 

Facial,  274, 

Facial,  Trans- 
verse, 274. 

Femoral,  541. 

Femoral  deep, 
543. 

Gluteal,  541. 

Ileo  lumbar  473. 

Macs,  492, 

Intercostal  442. 

Labial,  Inferior 
274. 

Lingual  274-314. 

Mammary,  in- 
ternal 441-473. 

Masseteric,  274. 

Maxillary,  in- 
ternal, 275. 

]STasal,  lateral 
274. 

Occipital,  212- 
315. 

Obturator,  541. 

Orbital  super- 
ior, 213. 

Palatine,  293. 

Palmar  arches, 
371. 

Peroneal,  545. 

Plantar,  545. 

Popliteal,  543. 

Profunda  (arm) 
369. 

Profunda, 

(thigh), 
543. 

Pudic,  superfi- 
cial external, 
542. 

Radial,  370. 


Artery  :  Ligature,  Ranine,  293. 

Scapular,  poste- 

rior,369-440. 
Sciatic,  541. 
Spinal  anterior, 
358 ;     lateral, 
358;  posterior, 
358. 
Subscapular  ,369 
-441. 
Temporal,  213- 

274. 
Thoracica   lon- 

ga,  369-441. 
Thoracica  sup- 
erior, 369-440. 
Thyroid,  infer- 
ior, 314. 
Thyroid,  super- 
ior, 314. 
Tibial,  anterior, 

544. 
Tibial,  posterior, 
543. 

Ulnar,  371. 
Vertebral,  315- 
358. 
Ascites-chyloses,  318. 
Asphyxia,  121. 

Causes,  121. 
Symptoms,   ante-mor- 
tem, 123. 
Symptoms,  post-mor- 
tem, 124. 
Varieties,  121. 
Astragalus,  Dislocation,  539. 
Fracture,  516. 


Bee-stings,  96. 

in  mouth,  291. 
Bile-duct,common, rupture  of,  455. 
Bladder,  Contusion,  478. 

Foreign  bodies  in,  485. 

Rupture  of,  480. 

Wounds  of,  484. 

Bleeding  of  wounds,  43. 

Blood-cyst  in  scalp,  208. 

scrotum,  549. 
Blood  vessels,  injuries  of,  131. 
Bones,  Contusions  of,  188. 

Fractures  of,  189, 
Brain,  Compression  of,  230. 
Concussion  of,  231. 
Hernia  of,  233. 
Inflammation  of,  228. 
Irritation  of,  232. 
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Laceration,  232. 
Suppuration ,  229. 
Wounds,  227. 
Burns,]  OS. 

Amputation  for,  111. 
Causes,  111. 

of  death,  114. 
Collapse  from.  112. 
Degrees  of,  108. 
Exhaustion  from,  113. 
Prognosis,  115. 
Reaction,  113. 
of  the  Eye,  238. 
Face,  273. 
Larynx,  323. 
Mouth,  293. 


Calcaneum.    Dislocations  of.  539. 

Fracture  of,  515. 
Calculus  from   foreign- bodies  in 

bladder,  485. 
Capillary  haemorrhage,  148. 
Carbolic  acid,  for  local  anaesthesia, 

36. 
Cardiac    plexus,   shock    through 

the,  449. 
Carpus.     Dislocation  of,  414. 

Fracture  of,  402. 
Cartilages,  dislocations  of,  175. 

of    Knee, 

534. 
of     Ribs, 
442. 
Cerebral  hernia,  233. 
Chest  contusions,  419. 

Foreign  bodies  in,  434. 
Fractures  of,  442. 
Paracentesis  of,  432. 
Wounds  of,  non-penetrating 
421. 
Penetrating,  424 
Blood      vessels, 
440. 
Chillblains,  120. 

Acute,  120. 
Chronic,  120. 
Chloroform,  30. 

Administration,  32. 
Adulterations,  31. 
Causes  of  death  from 

33. 
Composition  of,  32. 
Effects  of,  32. 
History  of,  30. 
Narcosis  from,  35. 


Choroid,  rupture  of,  254. 
Cicatrization,  55. 

Defective,  56. 
Circumflex  artery,  external ;  liga- 
ture, 472. 
Internal ;  liga- 
ture, 543. 
Iliac  artery ;  ligature, 
472. 

superfi- 
cial ;    ligature, 
543. 
Clavicle.    Dislocation,  405. 

Backwards, 
406. 
For  wards, 

405. 
Upwards, 
405. 
Fracture,  379. 

Aero  mial 

end,  381. 
Shaft,  380. 
Sternal  end 
381. 
Coccyx.    Dislocation  of,  490. 

Fractures  of,  489. 
Cold.   Effects  of,  117. 
Chillblains,  120. 
Frostbite,  117. 
Collapse  from  Burns,  112. 

Related  to  Shock,  21. 
Collateral  circulation,  138. 
Compression  of  Nerves,  154. 
Concealed  haemorrhage,  137. 
Concussion  of  Bladder,  478. 
Concussion  of  Cord,  spinal,  359. 
Larynx,  327. 
Viscera,  abdomin- 
al, 450. 
Viscera,  thoracic, 
420. 
Contused  wounds,  68. 

Amputation  for,  70. 
Gaping  of,  70. 
Haemorrhage,  from  69. 
Shock,  from  69. 
Sloughing,  from  70. 
Contusion,  37. 

Amputation  for,  41. 
Bleeding  from,  37. 
Degrees  of,  38. 
Discoloration  m,  38. 
Neoplasma  fiom,  40. 
Pain,  in  37. 
Shock,  38. 
Sloughing,  40. 
Swelling,  37. 
of  the  Abdomen,  448, 
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Contusion  of  the  Abdominal  vis- 
cera, 449. 
Bladder,  478. 
Bones,  188. 
Chest,  419. 
Cornea,  245. 
Face,  271. 
Joints,  172. 
Nerves,  152. 
Penis,  558. 
Scalp,  208. 
Scrotum,  548. 
Skull,  213. 
Testes  551. 
Thoracic  visce- 
ra, 420. 
Vulva,  563. 
Cord,  Spinal.   Concussion,  359. 
Compression,  361. 
Division,  363. 
Puncture,  363. 
Cornea.   Contusion  of,  245. 

Wounds  of,  257. 
Corpus  spongiosum  ;    dislocation 

of,  559. 
Costal-cartilages,  fracture  of,  446. 
Cut-throat,  308. 


D 


Diaphragmatic  hernia,  425-453. 
Diaphragm,  rupture  of,  453. 
Dissecting  wounds,  105. 
Dislocations,  176. 

Ancient,  179. 
Cartilages,  175. 
Causes,  179. 
Complete,  178. 
Complicated,  178. 
Compound,  178. 
Pathology  of,  181. 
Partial,  178. 
Primary,  179. 
Prognosis,  183. 
Recent,  179. 
Secondary,  179. 
Semeiology,  181. 
Simple,  178. 
or  theAukle,  537. 
Arm,  403. 
Astra 

539. 
Calcaneum, 

539. 
Carpus,  414. 
Clavicle,  405. 
Coccyx,  490. 


Dislocations  of  the  Corpus  spong- 
iosum, 559. 
Elbow,  410. 
Fingers,  417. 
Foot,  537-640. 
Hand,  416. 
Hip,  516. 
Hyoid,  229. 
Knee,  531. 

C  artila- 
ges534. 
Lower     ex- 
tremity, 516. 
Maxilla,  low- 
er, 288. 
Maxilla,    up- 
per, 281. 
Patella,  632. 
Pelvis,  490. 
Radius,  413. 
Ribs,  447. 
Scapula,  404. 
Shoulder,  406. 
Spine,  353. 
Tarsus,  537. 
Tibia,  537. 
Ulna,  415. 
Upper      ex- 
tremity 403. 
Wrist,  414. 
Dorsalis  pedis  artery,  ligature,  544. . 
Duty  of  Surgeon,  to  Patient,  19. 

Profession,  19. 
Society,  19. 

E 

Ear.  Injuries  of ,  262. 

External,  262 
Internal,  264. 
Foreign  bodies  in,  262. 
Fracture  of  bones  of,  265. 
Nerves,  lesions  of,  266. 
Tympanum,  rupture,  264. 
Elbow.  Dislocations,  410. 

Backward  s» 

410. 
Forwards, 

413. 
Inwards, 

412. 
Outwards, 
411. 
Emphysema,  in  Non-penetrating 
chest  wounds, 
422. 
Penetrating 
chesi  wounds, 
424. 
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Emphysema,  in  External,  429. 

Inter- lobular, 

430. 
Pleural,  429. 
Encephalocele,  233. 
Envenomed,  wounds,  89. 

from  Snakes,  90. 
Fatality,  90. 
Nature   of    ve- 
nom, 92. 
Prognosis,  93. 
Epigastric  Artery.  Ligature,  472. 
Superficial. 
Ligature, 
472-542. 
Epiphyses.   Separation  of,  194-393. 
Femur, 

609. 
Humer- 
us, 393. 
Escharotics  in  Haemorrhage,  148. 
Esmarch's  Bandage,  141. 
Ether.  Sulphuric,  27. 

Administration, 

28. 
Composition,  27. 
Effects,  29. 
History,  27. 
For  local  anaes- 
thesia, 37. 
Extraction  of  bullets,  84. 
Extremities.   Dislocation  of  Low- 
er, 515. 
Dislocations  of  Up- 
per, 403. 
Fracture  of  Lower, 

494. 
Fracture  of  Upper, 
376. 
Injuries  of  Lower, 

4»4. 
Injuries  of   Upper, 
364. 
Eyeball.    Compression  of,  242. 
Enucleation  of,  254. 
Eupture  of,  252. 


Face.    Injuries  of,  266. 

Arteries,  274. 

Nerves,  275. 
Burns,  273. 
Contusions,  271. 
Dislocations,  288. 
Fistula,  salivary,  270, 
Fractures,  275. 


Face.    Scalds,  273. 

Wounds,  266. 
Femur.   Epiphyses,  separation  of 
509. 
Fracture,  Condyles,  508. 
Neck,  501. 
Neck,     extra- 
capsular, 501. 
Neck,     intra- 
capsular, 495. 
Shaft,  504. 
Femoral  artery.  Ligature,  541. 

Deep ;     ligature,. 
543. 
Fibula, fracture,  513. 
Fingers.  Dislocation,  417. 

Fracture,  402. 
Fistula.   Salivary,  270. 
Urinary,  655. 
Foot.    Dislocations,  537-540. 

Fractures,  515. 
Flexion,  (forced)  for  haemorrhage. 

141. 
Forearm ;  fracture  of,  394. 
Foreign  bodies  in  abdomen,  473. 
Bladder,  485. 
Ear,  262. 
Eye,  242-258. 
Chest,  434. 
Throat,  296. 
Air -passages, 

300. 
(Esophagus,  296. 
Urethra,  557. 
Vagina,  564. 
Fractures,  189. 

Causes,  191. 
Comminuted,  193. 
Complete,  196. 
Complicated,  193. 
Compound,  194. 
Contra-coup.  193. 
Depressed,  197. 
Diagnosis,  197. 
Direct,  192. 
Impacted,  196. 
Incised,  196. 
Indirect,  192. 
Longitudinal,  195. 
Oblique,  195. 
Partial,  196. 
Pathology,  200. 
Perforating.  196. 
Prognosis,  201. 
Repair  of,  201. 
Semeiology,  197. 
Simple,  193. 
Stellate,  196. 
Transverse,  194. 
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Fractures,  Ununited,  197-390. 

of  the  Acetabulum,  488. 
Arm,  376. 
Astragalus,  516. 
Atlas,  348. 
Axis,  347. 
Base  of  the  skull, 

223. 
Calcaneum,  515. 
Carpus,  402. 
Coccyx,  489. 
Costal  cartilages, 
446. 
Ear ;     bones    of, 

265. 
Femur,  495. 
Fibula,  513. 
Fingers,  402. 
Forearm,  394. 
Frontal  bone,  221. 
Head,  217. 
Humerus,  383. 
Hyoid,  328. 
Ileum,  487. 
Innominata,  487. 
Ischium,  488. 
Larynx,  326. 
Leg,  512. 
Lower     extremi- 
ties, 494. 
Malar  bone,  279. 
Maxilla,      lower, 

284. 
Maxilla,     upper, 

281. 
Metacarpus,  402. 
Metatarsus,  516. 
Nasal  bones,  277. 
Nasal  septum,278. 
Occipital     bone, 

221. 
Patella,  510. 
Pelvis,  486. 
Penis,  569. 
Phalanges,  Foot, 
516. 
Hand 
402. 
Pubis,  488. 
Radius,  398. 
Ribs,  442. 
Sacrum,  489. 
Scapula,  377. 
Fracture  of  Skull,  217. 
Spine,  340. 
Sternum,  446. 
Tarsus,  515. 
Temporal     bone, 
221. 


Fracture  of  Thorax,  442. 
Tibia,  512. 
Toes,  516. 
Trachea,  321. 
Ulna,  394. 
Upper  extremities 

376. 
Zygoma,  222. 
Frontal  bone,  fracture,  221. 
Frostbite,  117. 

Amputation  for,  119. 
from  Dry  cold,  118. 
Wet  cold,  118, 
Sequelse,  119. 


G 


Gall-bladder,  rupture  of,  455. 
Gangrene  of  mouth,  294. 
Gaping  of  wounds.  59. 
Genitals.    Injuries  of  Female,  563. 

Male,  548. 
Glottis,  oedema,  294. 
Gluteal  artery,  ligature,  541. 
Gun-shot  wounds,  77. 

Amputation  for,  86. 
Cause  of  death,  Immedi- 
ate, 82. 
Remote, 
83. 
Direct  in j  ury,  78. 
Extraction  of  missile,  84. 
Haemorrhage,  81. 
Indirect  injury,  77. 
Lodgment  of  shot,  79-82. 
Missiles,  nature  of,  78. 
Pain,  81. 
Shock,  81. 
Sloughing,  82. 
Symptoms,  primary,  80. 
Secondary,  82 
from  Conical  balls,  78. 
Large  shot,  79. 
Small  shot,  79. 
Spherical  shot,  80. 


H 


Hand.    Dislocations  of,  416. 

Metacarpus, 

416. 
Phalanges, 
417. 
Fracture  of,  402. 

Metacarpus,  402. 
Phalanges,  402. 
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Hematocele,  549. 
Haemorrhage,  131. 

Air  in  the  Veins,  131, 

309,  316. 
Arterial,  44, 136. 
Capillary,  148. 
Causes,  131. 
Col  lateral  circulation 

138. 
Concealed,  137. 
Primary,  131. 
Secondary,  133. 
Spontaneon  .  arrest, 

138. 
Venous,  44-134. 
from  Contusion,  37. 
Gun  shot,  81. 
Wounds.  43. 
Contused, 

69. 
Incised, 

60. 
Lacerated 

64. 
P  u  nctur- 
ed,  72. 
Haemostatics,  45-137. 

Natural,  45-138. 
Permanent,  46-142. 
Temporary,  45-139. 
Accupressure,  146 
Compression,  140. 
Escharotics,  148. 
Esmarchs  bandage, 

141. 
Exposure  to  air,  45- 

148. 

Eorced  flexion,  141. 
Ligature,  46-142. 

In  Contl 
nuity, 
143. 
In     the 
wound, 
142. 
Styptics,  45-148. 
Torsion,  146. 
Tourniquet,  139. 
Hemothorax,  430. 
Head.    Injuries  of,  208. 

Brain  lesions,  227. 
Contusions,  208. 
Eractures,  217. 
Heat.    Effects  of,  108. 
Burns,  108. 
Scalds,  108. 
Heart.    Lacerations  of,  420-436. 
Mortality  from  injuries, 
435. 


Rupture,  420-136. 
Wounds  ot,  435. 
Hernia-Cere  I  >ri,  233. 

Dniphiasmatic,  453. 
Pulmonary,  425. 
Tracheal,  323. 
Ventral,  463. 
Hip.     Dislocations  of,  518. 

Dorsum   ilii, 

518. 
Ischiatic,  528. 
Piihic.626. 
Thvroidean , 
530. 
Fractures  of,  501. 
Humerus.    Fracture  of.  383. 

Con  dy  les, 

391. 
Head,  384. 
Neck,  385. 
Snatt,  388. 
Separation  of  epiphy- 
ses, 393. 
Hydrophobia,  97. 

Causes,  exciting  99. 
Causes     predispos- 
ing, 98. 
Differential    diag- 
nosis, 102. 
Nature  of    poison, 

99. 
Rabies,  97. 
Hyoid.    Dislocation,  329. 

Fracture,  328. 
Hyperemia    in  Incised  wounds, 
62. 


Ileum.    Fracture  of,  48S. 
Iliac  artery.    Ligature,  492. 

External ;    ligature, 
492. 

Internal ;    ligature, 
493. 
Ileo-lumbar  arteries ;  ligature  4  72 
Innominata ;  fracture,  487. 
Incised  wounds,  58 

Haemorrhage,  60. 
Insects.    Bites  and  stings  of,  96. 
Intermediary  operations,  23. 
Intestines.   Rupture  of,  458. 
Instruments,  pocket,  18. 
Intercostal  arteries,  ligature,  412. 
Iris.   Laceration  of,  254. 
Ischium,  fracture  of,  488. 
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Joints.   Injuries  of  167. 

Anchylosis  from, 

170. 
Contusions,  172, 
Dislocations,  176. 
Sprains,  173. 
Wounds,  167. 


Kidney,  rupture  of,  456. 
Knee.  Dislocation  of,  531. 

Antero-post  erior, 
533. 

Lateral,  532. 


Lacerated  wounds,  63. 
Laceration  of  Bladder,  480. 
Brain,  232. 
Heart,  420-436. 
Intestines,  458. 
Iris,  254. 
Kidney,  456. 
Lungs,  420. 
Nerves,  155. 
Urethra,  553. 
(See  "  Rupture,"  also.) 
Larynx,  Burns  of,  323. 
Concussion,  327. 
Fracture,  326. 
Wounds,  312-325. 
Leg.   Fracture  of,  512. 
Lens,  crystaline,  displacement  of 
249. 
Injuries  of,  248. 
Ligature  of  arteries,  142. 

in  Continuity,  143. 
in  Wound,  142. 
Lightening,  Cause  of  death  from, 
130. 
Effects  of,  130. 
Liver,  Contusion  of.  454. 

Rupture  of,  454. 
Local  Anaesthesia,  36. 
Carbolic  acid,  36. 
Ether  spray,  36. 
Freezing,  36. 
History  of,  36. 
Rhigolene,  36. 
Lumbar  arteries,  ligature,  472. 


Lungs.    Hernia  of  425. 
Laceration,  420. 
Wound  of,  426. 

Emphysema  from, 

430. 
Haemorrhage  from, 

428. 
Hemothorax,  430. 
Pneumothorax  429. 


M 


Male  genitals.    Injuries  of,  548. 
Mediastinum.  Wounds  of,  424-439. 
Mesentery.   Rupture  of,  459. 
Metacarpus.    Dislocation  of,  416. 

Fracture  of,  402. 
Metatarsus.    Dislocation  of,  540. 

Fracture  of,  515. 
Methylene,  35. 
Mouth.    Injuries  of,  290. 

Arteries,  ligature,  293. 
Bee-stingsin,291. 
Burns  of,  293. 
Gangrene  of.  294. 
(Edema  of,  294. 
(Esophagus;   atresia   of, 

294. 
Scalds  of,  293. 
Tongue  ;  injuries  of,  292. 
Wounds  of,  292. 
Muscles.    Injuries  of.  159. 

Repair  of,  160. 
Rupture,  159. 
Rupture  of  ab- 
dominal, 450. 
Rupture        of 

chest,  419. 
Wounds  of,  159. 
Abdomi-  < 
nal,  462. 
of  chest, 
421. 
N 


Neck.    Injuries  of,  296. 
Cut-throat,  308. 
Fracture  of  Larynx,  326. 
Wounds  of  Arteries,  312. 
Nerves,  312-316. 
Thoracic  duct, 

317. 
Trachea,     311- 

318. 
Veins,  309. 
Needle  in  flesh,  365. 
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Neoplasia  from  contusion,  40. 
Nephrectomy,  458. 
Nerves.    Injuries  of,  149. 

Consequences, 
im  m  ediate, 
149. 
Consequences, 
remote,  157. 
Compression,  154. 
Contusion,  152. 
Division,  155. 
Laceration.  155. 
Puncture,  155. 
Repair,  155. 
Stretching,  154. 
of  the  arm,  372. 
Ear,  266. 
Face,  275. 
Head    (cranial), 

234. 
Lower     extremi- 
ties, 545. 
Neck,  312-316. 
in  punctured     wounds, 
74. 
Nitrous  oxide  gas,  27. 

Composition  of,  27. 
Effects,  27. 
History,  27. 
Notes  in  cases  of  accident,  19. 


Obturator    artery.    Ligature    of, 

541. 
Occipital    artery.     Ligature    of, 
212-315. 

Bone,  fracture  of,  220. 
(Edema  of  the  glottis,  294. 
Mouth,  294. 
(Esophagus.    Atresia  of ,  294. 

Foreign  bodies  in, 
296. 
Olecronon.    Fracture  of,  394. 
Omentum.    Rupture  of,  459. 
Operations.    Intermediary,  23. 
Primary,  23. 
Secondary,  23. 


Paracentesis  thoracis,  432. 
Paralysis  Iron)  contusion,  40. 


Paraphimosis,  561. 
Parietal  bone,  fracture,  220. 
Patella.    Dislocation,  532. 

Fracture.  510. 
Pelvis.    Injuries  of,  478. 

Arteries,  liga- 
ture, 490. 
Dislocations, 

490. 
Fractures,  486, 
Penis.    Injuiies  of.  558. 

Contusions,  558. 
Dislocation  of 
spongy  body, 
559. 
Fracture  of,  559. 
Strangulation, 

560. 
Wounds  of,  560. 
Pericardium.    Wound  of,  435. 
Peritoneum.    Rupture  of,  451. 
Peroneal  artery,  ligature  of,  545. 
Phalanges.  Foot,  dislocations,  537. 
Hand,  "  416. 

Fractures,  516. 
Fractures,  402. 
Phrenic  hernia,  425-453. 
Plantar  Artery.    Ligature,  547. 
Pneumothorx,  429. 
Pocket-case,  18. 
Poisoned  wounds,  88. 

from  Altered  se- 
cretions, 97. 
Chemical  agents, 

88. 
Venom.  92. 
Septic  matter, 105 
Popliteal  artery v  Ligature  of,  543. 
Position  of  body,  as  related  to  dia- 
gnosis, 19. 
Prepuce.      Rupture  of   Fraeiium, 

562. 
Profunda  artery,  Arm,  ligature,369. 
Leg,  ligature,  543. 
Pubis.    Fracture  of,  488. 
Pudic  artery,  superficial  external, 

ligature.  542. 
Punctured  wounds,  71. 

Cicatrirzation 

of,  75. 
Haemorrhage, 

72. 
Nervous     le- 
sions, 74. 
TVtanus,74. 
Visceral     le- 
sions. 73. 
Pyfemia,  from  lacerated  wounds, 
68. 
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Rabins,  97. 

Radial  artery,  ligature  of,  370. 

Radius.  Dislocations,  413. 

Fracture  of  398. 
Repair  of  wounds,  50. 

First  intention,  52. 
Granulation,  53. 
Immediate,  51. 

Remedies  to  aid,  54. 
Scabbing,  53. 
Scarring,  55. 
Rhigolene,  for  local  anaesthesia,  36. 
Ribs.    Dislocation  of,  447. 

Fracture  of,  412. 
Rupture  of  Bile-duct,  455. 

Bladder,  480. 

Diaphragm,  453. 

Frseaum  (prepuce)  562. 

Gall  bladder,  455. 

Heart,  420-436. 

Intestines,  458. 

Kidnejs,  456. 

Liver,  454. 

Lungs,  420. 

Mesentery,  459. 

Muscles,  159. 

Abdominal,  450. 

Chest,  419. 

Omentum,  428. 

Prepuce,  frssnum,  562. 

Peritoneum,  451. 

Spleen,  456. 

Stomach,  456. 

Tendons,  164. 

Trachea,  322. 

Ureters,  458. 

Urethra,  553. 

Vas  deferens,  553. 


S 


Sacrum.    Fracture,  489. 
Salivary  fistula,  270. 
Salt  and  ice  for  anaesthesia,  37. 
Scalds,  107. 

Prognosis  of,  107. 

of  the  Eye,  238. 

of  the  Face,  273. 

of  the  Larynx,  324. 

of  the  Larynx  from  acids, 

324. 
of  the  ulouth,  293. 
Scalp.    Injuries  of,  i08. 

Contusions,   208. 
Wounds,  210. 
Wounds  of  arter- 
ies, 212. 


Scapula.    Dislocations.  4  4. 

Fracture,  377. 
Scapular   artery,  posterior,    liga- 
ture, 369-440'. 
Scarring,  55. 

Defects  in,  56. 
Sciatic  artery.    Ligature.  541. 
Sclerotic.    Rupture  of,  253. 
Scrotum.    Injuries  of  548. 

Blood  cysts  of,  549. 
Contusions  of,  548. 
Hsematocele,  549. 
Wounds  of,  548. 
Secondary  operations,  23. 
Shock,  21. 

in  Abdominal  injuries, 449. 
in  Anaesthesia,  35. 
from  Burns,  112. 
related  to  Collapse,  21. 
from  Chest  wounds,  425. 
from  Contused  wounds,  69. 
Contusions,  38. 
Gun-  shot  wounds,  81. 
Incised  wounds,  61." 
Lacerated  wound,  64. 
Shoulder.  Dislocation  cf,  406. 
Skull.  Contusion  of,  213. 
Fracture  of,  217. 

Base  of,  223. 
Comminuted,  218. 
Compound,  218. 
Direct,  223. 
Displacement    of 

fragment,  219. 
External      table, 

218. 
Fissured,  218. 
Indirect,  224. 
Internal  table, 218. 
Slipping  of  tendons,  165. 
Sloughing  from  contused  wounds, 
70. 
Contusion,  40. 
Gun-shot  wounds, 

82. 
Lacerated  wounds, 
67. 
Spine.    Injuries  of,  321. 

Arteries  of,  ligature,  358. 
Cord,  injuries  of,  359. 
Dislocation,  353. 
Fracture,  340. 
Sprain,  322. 
Strain,  322. 
Spleen.    Rupture  of,  456. 
Sprains,  173. 

of  the  spine,  322. 
Sternum,  fracture  of  446. 
Stomach,  rupture  of,  456. 
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Strains,  164. 

of  the  spine,  322. 
Strangulation,  128. 

of   the  intestines, 

465. 
of  the  penis,  560. 
Stretching  of  nerves,  154. 
Styptics  for  Haemorrhage,  148. 
Subscapular   artery,  ligature   of, 

369-440. 
Subcutaneous  wounds,  58. 
Suppuration  of  lacerated  wounds, 

65. 
Surgeon.    Duties  of  the,  19. 


T 


Tarsus.    Dislocations  of,  537-540. 

Fracture  of.  514. 
Temporal  bone,  fracture,  220. 
Tendons.    Injuries  of,  164. 

Eepair  of,  164. 
Eupture  of,  164. 
dipping  of.  165. 
Testes.    Contusions,  551. 

Woun.ls.  562. 
Tetauss,  from  Lacerated  wounds, 
68. 
Punctured, wounds 

74. 
Tongue     wounds, 
292. 
Thigh.    Fracture  of,  504. 
Thoracic-duct.    Wounds  of,  317. 
Thoracica,  Jonga  artery,  ligature, 
369-441. 
Superior   artery,   liga- 
ture. 369-440. 
Thorax.    Injuries  of.  419. 

blood-vessels, 
440. 
Contusions.  420. 
Dislocations,  447. 
Foreign  bodies  in,  434. 
Fractures,  442. 
Non-penetrating  wounds 

421. 
Paracentesis,  432. 
Penetrating  wounds, 424. 
Viscera.    Concussion  of , 
420. 
Contusion   of, 

42U. 
Wounds     of, 
421 
Tibia.    Dislocation  of,  535. 
Fracture  of,  512. 


Tibial  artery,  anterior  ;  ligature, 
543. 
Posterior  ligature, 
544. 
Tongue.    Laceration  of.  292. 

Tetanus  from 
L92. 
Torsion  of  arteries,  146. 
Tourniquet,  139. 
Trachea.    Injuries  of.  317. 
Fracture,  321. 
Hernia,  323. 
Rupture,  322. 
Wounds,  311-318. 

Incised,  313. 
Lacerated  219 
Traumatism.  21. 
Trephining  of  skull.  216-222. 
Tumors,  from  contusion,  40. 
Tympanum.    Kupture  of,  264. 


TJ 


Ulna,  Dislocations.  415. 

Fracture.  394. 
Ulnar  artery.    Ligature  of,  371. 
Upper  extremity.    Injuries  of,  364. 
Urethra.    Injuries  of,  553. 

False   passage 

from ,  557. 
Foreign  bodies 

in,  557. 
Laceration  of, 

553. 
Wounds       of, 
555. 
Ureters.    Rupture  of,  458. 
Urinary  fistula,  555. 


Vagina.    Foreign  bodies  in,  554. 

Wounds  of  564. 
Vas-deferens.    Rupture  of,  553. 
Veins.    Injuries  of,  134. 

Air  in  134,309-316. 
of  npck ;  wounds  of,  309- 
315. 
Venom,  snake.    Nature  of ,  92. 
Venous  hEeruorrhage,  134. 
Ventral  hernia,  463. 
Viscera.    Injuries  of  abdominal, 
449. 
Chest,  420. 
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Viscera.    Injuries  of  in  punctur- 
ed wounds 
73. 
Vulva.    Contusions  of,  563. 
Wounds  of,  564. 
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Wrist  dislocations,  414. 

Fractures,  402. 
Wounds,  43. 

Classification,  58. 
Cleansing,  47. 
Closing,  47. 
Dressing,  48. 
Haemorrhage,  43. 
Pain,  43. 
Repair  of,  50. 

First   intention, 

52. 
Granulation,  53. 
Immediate     un- 
ion, 51. 
Remedies  to  aid, 

54. 
Scabbing,  53. 
Scarring,  55. 
Wounds.    Contused,  68. 
Gun  shot,  77. 
Incised,  58. 
Lacerated,  63. 
Poisoned,  88. 
Punctured,  72. 
Subcutaneous,  58. 
of  the  Abdomen,  460. 

Muscles, 

462. 
Parietal, 

460. 
Penetrat- 
ing, 465 
Visceral, 
462-469. 
Arm,  364. 
Arteries,  131. 
Bladder,  484. 
Blood  vessels,  131 
Brain,  227. 
Chest,  421. 


Wounds  of  the  Chest.  Blood  ves- 
sels, 440. 
Non-pene- 
trating, 
421. 
Penetrat- 
ing, 424. 
Cornea,  287. 
Eyelids,  236. 
Face,  266. 

Arteries,  274. 
Nerves,  275. 
Heart,  435. 
Intestines,  470. 
Joints,  167. 
Kidney,  456. 
Larynx,  311. 
Liver,  465. 
Lungs,  435. 
Mediastinum,  424 

-439. 
Mouth,  290. 
Neck,  309. 
CEsophagus,    311, 

320,  229. 
Penis,  560. 
Pericardium,  435. 
Scalp,  210. 

Arteries  of 
212. 
Sclerotic,  253. 
Scrotum,  548. 
Spinal  cord,  363. 
Spleen,  456. 
Testes,  552. 
Thoracic  duct, 

317. 
Tongue,  292. 
Urethra,  555. 
Vagina,  564. 
Veins,  134. 
Veins  of  the  neck 

309-315. 
Vulva,  564. 


Zygoma.    Fracture  of,  222. 
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The  special  attenion  of  the  Profession  and  Trade  is  called  to  our  own 
Medical  and  Scientific  Publications.  Most  of  them  are  new,  or  new  editions. 
They  are  written  by  able  men  in  the  specialties  represented,  are  profusely 
illustrated  and  substantially  bound. 


Skin    Diseases  and  their   Homoeopathic   Treatment.     By 

John  E.  Ejppax,  M.  D.,  LL.  B.,  Professor  of  Principles  and  Practice 
of  Medicine  and  Medical  Jurisprudence  in  the  Chicago  Homoeopathic 
Medical  College ;  late  ClinicalLecturer  and  Visiting  Physician  to  Cook 
County  Hospital ;  Member  of  the  American  Institute  of  Homoeopathy ; 
Member  of  the  College  of  Physicians  and  Surgeons,  Ontario;  Author  of 
Lectures  on  Fevers,  etc.,  etc.  Second  Edition.  Price,  $2.00 
"What  is  said  of  this  valuable  work : 

The  Hahnemann  Monthly  says  :  "  Dr.  Kippax  has  given  us  in  this  hook  excellent  material 
briefly  disposed  and  well  described.    The  Homceopathic  indications  art  excellent." 

The  Homceopathic  Physician  says  :  "To  the  busy  practitioner,  as  well  as  to  the  student 
who  desires  to  quickly  gather  a  hint  as  to  the  diagnosis  or  treatment  of  any  skin  affection 
Dr.  Kippax's  Hand  Book  will  be  of  service." 

The  Physicians  and  Surgeons  Investigator  says :  "No  matter  whether  a  doctor  is  a 
Homoeopath,  or  any  other,  he  will  do  well  to  read  this  work.  He  can  <  obtain  an  understand- 
ing of  the  diseases  of  the  skinmore  thoroughly  from  this  book  than  from  almost  any  other 
We  congratulate  the  author  and  publishers  on  producing  such  an  interesting  work." 

The  American  Homoeopath  says:  "The  book  will  be  found  a  useful  guide  in  the  study 
of  skin  aff-ictions  and  their  treatment.  We  bave  been  in  the  habit  of  commending  it  to 
students,  and  find  the  new  edition  still  more  useful  as  a  Hand  Book." 

The  North  American  Journal  of  Homoeopathy  says  :  "That  the  second  edition  is  a  great 
improvement  on  the  first  one,  even  a  superficial  glance  will  show;  and  the  therapeutics 
of  each  disease  are  given  more  thoroughly.  Alphabetically  the  diseases  are  mentioned 
an  easy  plan,  as  it  passes  over  the  difficulty  of  dividing  them  scientifically.  (How  that 
word  is  abused),  but  authorities  differ,  and  who  shall  be  the  judge  ?" 

Having  thoroughly  examined  the  "  Hand-book  of  Skin  Diseases,"  it  gives  me  pieasur. 
to  accord  it  my  hearty  approbation.  Its  chief  value  is  its  conciseness,  while  in  every 
detail  it  fulfills  perfectly  its  office  as  a  valuable  treatise  for  study  and  reference  by  both 
students  and  practitioners,  being  a  neat,  systematic,  reliable,  compact  and  comprehen  sive 
work  upon  diseases  of  the  skin.  I  shall  take  satisfaction  in  recommending  this  book  to 
the  classes  attending  my  lectures  upon  the  skin,  as  well  as  to  the  profession  generally. 

Phil.  E.  Ascularius,  M.  D. 
Lecturer  on  Skin  Diseases  in  the  New  York  Homoeopathic  College. 
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In  these  days  of  massive  books  it  is  refreshing  to  read  a  brochure  which  condenses  the 
pith  of  a  large  work  into  a  small  compass.  Such  is  Dr.  Kippax's"  Hand-book  of  Skin 
Diseases."  To  these  advantages  to  the  busy  practitioner  and  the  student  are  added  in 
this  book  excellent  type  and  paper,  and  plenty  of  interspace  to  prevent  the  wearying  of 
the  eyes.  The  classification  of  skin  diseases  is  concise  and  very  useful.  This  is  a  diffi- 
cult task  well  performed.  Part  n.  contains  the  description  and  treatment  of  skin  affec- 
tions arranged  in  alphabetical  order.  The  definitions  are  printed  in  small  caps,  which 
brings  them  prominently  before  the  eye,  and  helps  in  their  comprehension.  Part 
III,  comprises  a  chart  of  characteristics,  with  diagnostic,  therapeutic,  dietetic  and 
hygienic  hints.  The  remaining  three  parts  include  a  glossary,  metric  tables,  and  bib- 
liography of  works  consulted  by  the  author.  In  regard  to  the  treatment,  the  work  is 
quite  complete  for  a  hand-book.— ahnemannin  Monthly. 


A  Hand-Book  of  Homoeopathic  Practice.      By  George  M. 

Ockford,  M.  D.,  Member  of  the  American  Institute  of  Homoeopathy 
etc.    Just  out.    Price,  free  by  Mail,  $2.50. 

This  work  has  already  been  accorded  a  hearty  welcome  by  the  profession. 

It  is  excellent  I  have  recommended  it  to  our  students.— H.  F.  Biqgar,  Cleveland  Hos- 
pital Medical  College. 

Dr.  Ockford  has  given  in  his  hand-book  as  good  a  condensation  of  treatment  as  any 
one  can  give.—  omae  opathic  Physiaian. 

I  am  pleased  with  it.— T.  P.  Wilson,  M.  D.,  Professor  of  Practice,  Medical  Department 
Michigan  University,  Ann  Arbor. 

We  are  particularly  well  pleased  with  the  indications  for  the  remedies  mentioned 
under  each  heading.  The  volume  is  filled  with  good  hints  and  characteristic  symptoms. 
—The  Clinique. 

I  shall  commend  the  book  to  my  classes  as  a  neat  and  reliable  epitome  of  treatment.— 
R.  J.  McClatchey,  M.  D.,  Professor  of  Pathology  and  Practice  of  Medicine,  Hahnnemann 
Medical  College,  Philadelphia. 

The  work  is  very  well  arranged  for  any  one  who  wishes  to  try  Homoeopathy  on  a  small 
scale.  Our  physiciai  s  will  find  something  of  the  kind  an  advantage  for  reference. — The 
Eel  ctic  Medical  Journal. 

The  most  concise  and  practical  work  of  its  kind  extant.  It  is  well  adaptedto  the  needs 
of  beginners  in  Homoeopathic  therapeutics.— M.  T.  Runnels,  M.  D.,  Secretary  Indiana 
Institute  of  Homoeopathy. 

A  very  handy  12  mo.  volume  of  425  pages  neatly  bound  in  cloth,  presenting  in  a  con- 
densed form,  practical  descriptions  of  the  principal  diseases  and  their  treatment  for  the 
use  of  students  and  busy  practitioners.—  American  Observer. 

I  have  looked  it  over  carefully  and  find  it  a  good  book  for  students,  and  just  the  thing 
for  the  busy  practitioner.— G.  J.  Jones,  Surgeon-in-Chief  of  Relief  Associaion  of  the 
S.  L.  &  M.  S.Ry.,  and  Surgeon  at  Cleveland  of  the  N.  Y.  P.  &  O.  R'y  Co. 

Please  accept  my  thanks  for  the  work,  which,  from  a  cursory  perusal,  I  can  but  regard 
a  valuable  addition  to  our  current  literature.— A.  E.  Small,  M.  D.,  Professor  of  Theory 
and  Practice  of  Medicine  and  President  of  Hahnemann  Medical  College  and  Hospital 
Chicago. 

I  think  it  an  excellent  work,  very  convenient  for  practitioners  for  ready  reference. 
Just  fills  a  long-felt  want  in  my  library.  The  classification  of  disease  is  a  great  help  and 
the  indications  for  the  remedies  are  very  explicit.— P.  Duncan,  M.  D.,  Physician  to  the 
Osage  Sanitarium. 

I  am  much  pleased  with  its  appearance.— J.  W.  Dowling,IM.  D.,  Professor  of  Physica 
Diagnosis  and  Diseases  of  the  Heart  and  Lungs,  New  York  Homoeopathic  Medical  Col- 
ege. 
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Placing  the  book  on  its  merits,  it  will  be  able  to  hold  its  own  with  the  best  of  its  class 
yet  issued.  It  is  concise  and  does  the  author  credit.  I  shall  take  pleasure  in  recom- 
mending it  to  "the  boys"  here  at  Pulte.  Such  a  book  means  hard  work  and  plenty  of 
it.— J.  D.  Buck,  M.  £>.,  Prolessor  of  Practice  and  Dean,  Pulte  Medical  College,  Cincin- 
nati, Ohio. 

The  peculiarity  of  the  work  lies  in  its  brevity ;  there  is  no  waste  of  words,  and  con- 
siderable variety  is  crowded  into  a  volume  of  very  moderate  size  ;  of  course,  it  would  be 
follv  to  look,  in  such  a  work,  for  elaborate  descriptions  of  diseases,  so-called,  or  for 
minute  indications  for  remedies  to  be  applied  in  treating  them  ;  but,  so  far  as  the  writer 
goes,  he  shows  good  judgment  and  acquits  himself  creditably. 

Dr.  Ockford  has  here  presented  to  the  Profession  a  thorough  and  concise  compilation 
on  Homoeopathic  practice.  The  symptoms  and  treatment  of  nearly  all  diseases  are  given 
in  brief,  and  the  work  constitutes  a  most  reliable  guide.  It  is  one  of  the  best  hand- 
books on  the  subject  with  which  we  are  acquainted.— Phys.  and  Surg.  Investigator. 


A  Treatise  on  Diseases  of  Infants  and   Children,  and  their 

Homoeopathic  Treatment.  By  T.C.  Duncan,  M.D., First  President  of  the 
American  Psedological  Society,  Professor  of  the  Diseases  of  Children. 
The  third  revised  edition  is  now  ready.  Complete  in  one  octavo  volume  of 
1,006  pages.    Cloth  $6.00 ;  leather  $7.00. 

What  is  said  of  the  work  that  is  adopted  as  a  text-book  in  the  leading 
These  (diseases)  are  all  treated  in  a  masterly  manner.— American  Observer. 

The  author  has  made  such  a  concise  compilation  that  his  work  may  be  adopted  as  a 
text-book  Df  our  school,  and  we  trust  no  Homoeopathic  physician  will  allow  himself  to 
be  without  it.— Horn.  Times. 

Each  subject  is  treated  exhaustivelv  and  compiled  from  the  very  best  and  latest  liter- 
ature on  the  subjects.  Much  time  and  labor  have  been  expended  in  gathering  and 
arranging  the  material  for  publication.  The  therapeutic  indications  are  fully  and 
admirably  given,  having  been  taken  from  all  Homoeopathic  sources,  native  and  foreign* 
—Hahnernannian  Monthly. 

Having  frequent  occasions  in  college  work  to  refer  to  the  Text-book,  I  have  learned  to 
appreciate  your  contributions  to  the  profession,  and  take  great  pride  in  recommending  it 
to  the  "Pulte  "  students  as  worthy  of  acceptance.  It  is  systematic,  scientific  and  thor- 
ough both  in  theory  and  practice.— C.  D.  Ckank,  Professsor  of  Diseases  of  Children,  Pulte- 
Medical  College,  Cincinnati. 

Duncan's  Text  book  fills  a  long  neglected  want.  It  is  the  only  Homoeopathic  book  on 
diseases  of  children,  written  on  a  scientific  basis.  We  feel  glad  that  Duncan  gives  such 
prominence  to  physiological  therapeutics  a  branch  too  much  neglected  in  many  other- 
wise fair  text-books.  How  and  when  to  feed  a  child  is  ac  least  of  equal  importance  as  to 
heal  it  when  from  sheer  ignorance  it  is  made  sick.  As  old  a  physician  as  I  am,  I  ihank 
Dr.  Duncan  for  this  instruction,  and  I  promise  him  to  investigate  his  other  volume  with 
equal  zeal.    May  others  do  the  same.—  North  American  Journal  of  Homoeopathy. 

The  third  edition  of  Duncan's  Diseases  of  Children  has  been  put  into  one  volume,  a  form 
in  which  it  is  much  more  convenient,  for  study  and  reference,  and  without  dou  Dt  will  be 
much  more  acceptable  to  the  profession  at  large.  Portions  of  the  work  have  been  rear- 
ranged and  rewritten,  and  all  the  changes  we  have  noted,  have  been  judiciously 
made.  This  is  now  the  most  extensive  work  on  Diseases  of  Children  in  the  Homoeopathio- 
school  of  medicine.  The  author,  who  is  the  founder  of  the  American  Psedological  Socie- 
ty, has  given  a  great  deal  of  study  to  this  specialty,  and  the  present  lartre  and  hand- 
some volume  is  a  monument  to  patient  and  tireless  industry.— R.  N.  Tooker,  Prof .  of 
Diseases  of  Children  in  the  Chicago  Homoeopathic  College. 
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This  book  has  become  pretty  widely  known,  as  the  many  editions  and  the  large  sales 
will  attest.  Little  remains,  therefore,  to  be  said  concerning  it.  When  we  take  down 
a  medical  book  we  are  generally  looking  for  help.  The  pertinent  question  then  is, 
are  we  liable  to  find  what  we  want?  When  we  affirm  that  the  book  consists  largely 
of  extracts  from  the  best  sortings  extant,  we  have  answered  the  question,  but  not 
wholly.  Few  books  of  this  class  have  woven  into  them  as  much  of  their  author's 
individuality  as  appears  between  the  clippings  and  in  whole  pages  of  personal  thought 
and  experience,  which  latter  may  be  dignified  as  authority  in  itself.  Since  the  author's 
experience  in  former  years  at  the  Foundlings'  Home  have  made  him  pregnant  with 
facts  not  commonly  known.  Much  space  is  taken  up  with  the  beginnings  of  every- 
thing c.  g.,  Ante-natal  developement.  This  is  a  good  feature  in  a  text  book.  It 
corresponds  to  "red  tape"  in  official  life,  not  needed  so  very  often,  but  essential  at  times, 
hence  should  be  chronicled.  All  the  diseases  of  children  find  place  in  this  plethoric  work. 
Advice  regarding  diet  and  hygiene  is  in  the  main  excellent.  Remedial  medicines,  quite 
full.  No  Physician  should  be  without  Diseases  of  Children.— J.  P.  Mills  Physician  to 
the  Chicago  Foundlings'  Home. 


A  Hand-Book  of  Diet  in  Disease.    By  Ch.  Gatchell,  M.  D., 

Formerly  Professor  of  Practice,  Homoeopathic  Department,  Michigan 
University.  Clinical  Lecturer  in  Cook  County  Hospital.  Second  edi- 
tion, now  ready.    One  compact  volume.    Cloth,  $1.00. 

It  will  be  useful  in  the  office  and  in  the  kitchen.  The  book  embraces  much  valuable 
material.—  Eclectic  Medical  Journal. 

This  is  a  small  volume  of  150  pages  designed  to  answer  the  question  every  day  asked  by 
the  sick,  "  Doctor  what  shall  I  eat?"  It  contains  much  good  advice  to  invalids,  and  many 
recipes  for  food  and  methods  for  its  preparation.  It  is  often  a  turning-point  in  disease 
and  lite  or  death  resuli  s  from  the  diet.  It  is  a  book  as  valuable  for  every  home  as  for  the 
shelf  or  pocket  of  the  physician.— Inter  Ocean. 

The  question  which  forms  the  title  of  this  little  work  is  often  asked;  and  an  answer  in 
such  an  available  form  as  here  furnished  will  be  most  welcome  not  only  to  the  physician 
who  may  occassionally  desire  the  answer,  but  to  the  household  where  there  is  sickness, 
and  to  the  nurse,  particularly.  Prof.  Gatchell  presents  a  large  fund  of  dietetical  infor- 
mation in  an  agreeably  condensed  form,  and  tells  what  should  be  fed  to  the  baby,  the 
fever-patient,  the  dyspeptic,  the  consumptive,  the  sea-sick,  the  corpulent,  the  conval- 
escent ;  and  what  food  is  best  in  diabetes,  Bright's  disease,  gravel,  scrofula,  rickets, 
scurvy,  chlorosis,  rheumatism,  asthma,  heart-disease,  alcoholism,  diarrhoea,  dysentery, 
cholera,  cholera  infantum,  etc.,  and  how  the  food  should  be  prepared  in  each  case.  Nu- 
merous recipes  are  also  added  for  beverages,  meats,  oysters,  broths  and  soups,  breads, 
gruels,  etc.  The  work  has  been  compiled  from  the  most  reliable  sources  and  is  most 
trust- worthy .—Phy.  and  Surg.  Investigator. 

Diseases  of  the  Brain  and  Nervous  System.    By  J.  Manine 

Kershaw,  M.  D.,  Professor  of  Brain,  Spinal  and  Nervous  Diseases  in 
the  Homoeopathic  Medical  College  of  Missouri.    Eight  parts.    Price  per 
part,  50  cts. 
Parts  I  and  II  of  this  valuable  work  are  now  ready.    Each  part  is  com- 
plete in  itself.    Part  I  treats  of  Facial  Neuralgia;  Cervico-brachial    Neu- 
ralgia; Dorso-intercostal  Neuralgia;   Angina  pectoris;  Gastralgia;  Mas- 
todynia;  Neuralgia  of  the   Ovary,   Uterus,   Testicle,    Urethra,    Bladder, 
Kidney  and  Diaphragm.    Part  [£.  is  very  practical,  as  it  considers  Spinal 
Irritation;  Chorea;  Labio-laryngeal  Paralysis;  Facial  Paralysis    and  Wri- 
ter's Spasm.     * 
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Diseases  Of  the  Pancreas.  By  Professors  A.  R.  Thomas. 
J.  C.  Morgan,  A.  Korndoerfer,  arid  E.  A.  Farrington,  Hahnemann 
Medical  College  of  Philadelphia.    Cloth  bound,  50  cents.    Just  out. 

All  that  is  known  about  disturbances  of  this  little-understood  gland  has  been  carefully 
compiled  in  this  book.—  jy.  E.  Med.  Gazette. 

We  believe  that  this  is  the  first  work  on  diseases  of  the  pancreas,  and  it  is  no  small 
honor  that  it  hails  from  the  Homoeopathic  school.  It  will  serve  as  a  useful  guide,  and  at 
the  same  time  as  a  nucleus  for  the  observations  of  the  profession.— Cal.  Horn. 

This  little  book  of  seventy  pages,  by  four  of  our  best  writers  and  thinkers,  contains  all 
that  is  known  on  the  subject  treated  in  any  school,  and  is  a  timely  contribution  to  our 
literature  of  the  digestive  organs.— St.  Louis  Clinical  Review. 

This  work  is  upon  a  subject  which  has  interests  to  all.  Pancreatic  diseases  are  so  ob- 
scure, and  their  literature  so  meagre,  that  the  book  is  welcome.  We  recommend  all  to 
get  the  work,  as  it  gives  a  very  thorough  resume  of  the  subject.  Those  who  do  not  like 
the  treatment  will  certainly  be  pleased  with  the  other  chapters  of  the  work.— Physicians 
and  auraevm'  Investigator. 

It  gives  a  thorough  history  of  the  pancreas,  its  anatomy,  physiology,  etc.;  the  thera- 
peutic portion  is  very  scant.  But,  fortunately  for  us,  we  base  our  prescriptions  upon 
the  totality  of  symptoms,  general  and  local,  hence  a  paucity  of  therapeutics  as  relating 
to  any  one  organ  does  not  greatly  lessen  our  efficiency  to  heal.  The  pancreas  cannot  be 
"sick"  without  its  possessor  being  so  also.— The  Homoeopathic  Physician. 


Teething  and  Croup.      By  W.  V.  Drury,  M.  D.     Formerly 

Physician  to  Children's  Department,  London  Homoeopathic  Hospital. 

One  neat  little  volume.    Price,  25  cents. 

This  little  work  is  full  of  practical  suggestions  as  to  the  management  of 

children  suffering  from  teething  disorders  and  that  much  dreaded  disease, 

croup.    The  notes  by  the  American  editor  add  to  its  usefulness. 


How  to  See  with  the  Microscope.    By  J.  Edwards  Smith, 

M.  D.    Professor  of   Histology   and   Microscopy,  Cleveland   Homoeo- 
pathic Hospital  College.    In  one  elegant  volume  of  410  pages.    Cloth, 

$2.00. 

There  is  at  present  no  work  in  the  English  language  which  gives  instruction  in  the  best 
methods  in  handling  the  most  modern  microscopes  and  objectives.  Prof.  Smith's  work 
will,  therefore,  fill  a  long  felt  hiatus  in  our  microscopic  literature.— Monthly  Journal  of 
Microscopy. 

The  hints  he  gives  are  really  useful—  more  than  that,  they  are  highly  instructive. 
Every  word  proves  the  great  experience  of  the  writer,  and  the  pleasant  agreeable  style 
of  his  language  makes  the  book  a  fascinating  lecture.  And  that  is  just  a  point  which 
deserves  great  praise,  for  we  acknowledge  never  to  have  read  a  book  so  full  of  teaching, 
written  in  such  an  amiable  style,  such  as  this  one:  certainly  not  in  the  line  of  books  on 
microscopy.— North  American  Journal  of  Homoeopathy. 

We  come  to  pure  applied  science  in  the  book  before  us.  As  its  title  almost  suggests, 
this  is  a  work  of  interest  to  the  thorough-going  microscopist  rather  than  to  the  student 
or  the  practitioner  who  only  use  the  instrument  for  clinical  purposes.  It  is,  therefore, 
somewhat  out  of  the  range  of  our  critical  surveys;  and  we  can  only  congratulate  *he 
Cleveland  Homoeopathic  Hospital  College  at  having  so  scientific  and  original  thinker 
as  its  professor  of  histology  and  microscopy.— British  Journal  of  Homosopaihy. 
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Medical  and  Surgical  Diseases  of  Women  and  their  Homoeo- 
pathic Treatment.  By  R.  Ludlam,  M.  D:,  Professor  of  Medical  and  Sur- 
gical Diseases  of  Women,  Hahnemann  Medical  College  and  Hospital, 
Chicago.  Fifth  edition.  Rewritten  and  systematically  arranged.  Enlarged 
to  1029  octavo  pages.    Profusely  Illustrated.    Cloth,  $6.00;  leather,  $7.00. 

This  work  takes  up  in  a  systematic  manner  the  diseases  of  the  seven 
critical  periods  of  women.  Part  I.  General  Pathology  and  Diagnosis. 
L'art  II.  Diseases  of  Puberty.  Part  III.  Diseases  of  Menstruation.  Part 
IV.  Diseases  of  Pregnancy.  Part  V.  Post-Puerpural  Diseases.  Part  VI, 
Diseases  of  Lactation.  Part  VII.  Diseases  of  the  Climacteric.  VIII. 
General  Diseases  of  Women.  Part  IX.  Surgical  Diseases  of  Women.  The 
general  verdict  is  that  this  is  the  largest,  latest  and  best  work  on  Gynae- 
cology. 

The  work  is  an  excellent  one,  and  one  that,  as  we  have  already  said,  ought  to  be  in  the 
library  of  every  Homoeopathic  practitioner. — Homoeopathic  Keveiw. 

Dr.  Ludlam's  book  includes  a  wide  range  of  subjects  :  The  functional  diseases  of  men- 
struation; of  pregnancy,  hysteria,  etc.,  as  well  as  the  organic  diseases  of  the  ovaries, 
uterus,  etc.  The  work  is  well  and  profusely  illustrated;  its  descriptions  are  brief  and 
good,  etc.-  Homoeopathic  Physician. 

The  book  records  the  most  recent  advances  in  gynaecology,  and  exhibits  clinically  its. 
science  and  art,  in  accordance  with  the  standards  of  the  present  day.  It  is  well  printed 
and  illustrated,  showing  the  instruments  and  armamentaria  of  the  accomplished  gynae- 
cologist. We  recommend  it  as  a  reliable  manual  for  the  student,  and  a  text-book  for 
the  student  and  busy  practitioners.— T.  Griswold  Comstock,  M.  D. 

"A  somewha  hasy  examination  of  the  book  leads  me  to  think  that  you  have  issued  a 
work  of  which  Dr.  Ludlam,  yourselves,  and  the  School  at  laige  may  well  be  proud." — 
H.  K.  Abndt,  M.  D. 

This  is  no  mere  reprint  with  added  matter,  but  a  complete  recasting  and  development 
of  the  whole  work.  While  the  clinical  form  is  (with  advantage)  preserved,  the  lectures 
are  so  arranged  and  multiplied  that  they  present  a  systematic  picture  of  ovario-uterine 
patholotry  and  therapeutics.  It  is  thoroughly  scientific,  thoroughly  practical;  it  is  the 
teaching  of  a  man  who  has  seen  and  done  that  of  which  he  speaks,  and  knows  how  to 
speak  about  it  witn  clearness  and  elegance .  It  affords  delightful  reading  and  instruc- 
tive reference.— British  Journal  of  Homoeopathy. 

It  is  perhaps  needless  to  remark  that  this  edition,  which  practically  amounts  to  a  new 
book,  is  incomparably  the  best  treatise  on  gynaecology  ever  published.  Although  this 
branch  of  medicine,  having  been  cultivated  with  great  assiduity,  has  made  wonderful 
progress  within  a  few  years,  Dr.  Ludlam  has  not  only  kept  fully  posted  in  the  discoveries 
of  others,  but  has  also  himself  introduced  many  valuable  improvements.  That  this 
work  should  pass  through  five  editions  in  ten  years  attests  it  popularity.'  The  last  con- 
tains almost  four  hundred  more  pages  than  the  fourth,  and  sixty  lectures  instead  of 
thirty-two.  We  are  greatly  pleased  at  the  change  in  the  arrangement  of  the  lectures 
which  now  follow  each  other  systematically,  instead  of  discussing  certain  subjects  just  in 
the  order  in  which  patients  happened  to  come  into  the  clinic.  In  short,  there  is  no  book 
on  the  subject  that  can  more  profitably  be  put  into  the  hands  of  our  Homoeopathic  stu- 
dent or  phvsioians  than  this.  If  you  can  afford  but  one  book,  buy  this.— New  England 
Mfdieal  Gazette. 

A  Treatise  on  Ovarian  Therapeutics.    By  W.  Eg-gert,  M.  D 

The  object  of  this  work  is  to  show  the  power  of  Homoeopathic  remedies 
i  i  curino  varian  diseases,  tumors,  etc.    Price,  25c. 
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Helps  to  Hear.  By  James  A.  Campbell,  M.  D.,  Professor  oi 
Diseases  of  the  Eye  and  Ear,  Homoeopathic  Medical  College  of  Mis- 
souri.   A  neat  volume  in  cloth.    75  cents. 

This  little  book  is  well  compiled  and  well  arranged  —The  Medical  Record. 

The  little  book  which  Dr.  Duncan  kindly  gave  me  to  read  on  the  journey,  set 
me  a  thinking,  and  let  us  hope  that  with  constantly  improving  instruments  and  by  a 
closer  study  of  that  beautiful  organ,  the  ear,  that  deaf-mutism  may  be  so  much  amelior- 
a  ed  that  music  may  lend  its  charms  even  to  these  defective  in  hearing.— North  American 
Journal  of  Homceop&thy. 

One  of  the  most  interesting  books  that  we  have  seen  for  a  long  time  is  Helps  to  Hear. 
Duncan  Brothers  have  profusely  illustrated  it  and  are  entitled  to  credit  for  its  tasty  ap- 
pearance.— The  CUnique. 

"  Helps  to  Hear"  is  a  neat  little  volume,  which  very  intelligently  discusses  the  ear,  in 
health  a-  d  disease,  and  the  methods  to  restore  it  to  healthful  condition.  The  various  me- 
chanical means  are  described,  and  the  character  of  deafness  to  which  each  is  adapted.— 
Inter  Ocean. 

There  are  many  persons  in  the  world  looking  for  "helps  to  hear"  and  paying  their 
money  for  worthless  devices  which  are  now  so  exclusively  advertised.  It  would  be  a 
great  economv,  as  weil  as  a  matter  of  great  interest  for  them  to  read  this  little  book,  and 
learn  what  can  be  done,  and  the  merit  of  the  various  instruments  which  have  been  de- 
vised for  this  purpose.  It  is  not  only  a  matter  of  interest  to  the  deaf,  but  to  a  great  many 
physicians  who  are  called  upon  for  advice. — Eclectic  Medical  Journal. 

The  object  of  this  little  work  "is  to  offer  to  the  profession  and  the  general  public  a 
brief ,  practical  review  ot  the  subject  which  is  discussed",  and  the  author  has  succeeded 
in  so  doing.  Too  nttie  attention  has  been  given  this  subject  by  the  general  practitioners, 
and  in  these  1U8  pages  de  will  find  much  that  will  be  of  service  to  him  and  his  deaf 
patients.  The  most  important  aids  to  hearing  are  well  illustrated  by  cut  and  letter- press. 
"We  advise  all  to  invest  the  small  amount  that  is  asked  for  it,  with  the  assurance  that 
they  will  find  the  money  well  spent.— Homoeopathic  Physician. 

This  little  w  >rk  describes,  illustrate^  and  discusses  the  value  of  all  the  various  appli- 
ances in  use  to  aid  defectivj  hearing.  It  is  written  in  a  readable  and  popular  style.  It 
describes  the  parts  concerned  in  the  act  of  hearing;  explains  the  principles  of  sound  con- 
nected with  it;  discusses  and  illustrates  all  the  different  kinds  of  ear  trumpets,  hearing 
horns  and  conversational  tubes  in  use;  besides  numerous  other  forms  of  instruments  to 
go  into  the  ear.  It  introduces  a  variety  of  artificial  drumheads,  explains  their  use 
and  tells  where  and  when  they  are  of  value.  Besides  this,  it  has  several  other  chapters 
devoted  to  topics  closely  connected  with  the  subject,  making  a  book  which  cannot  fail 
to  interest  and  instruct  every  reader.— Chicago  Evening  Journal. 

The  skill  of  Dr.  Campbell  as  a  specialist  of  the  diseases  nf  +he  eye  and  ear  is  well-known 
and  this  work  will  prove  a  blessing  to  fhose  who  are  deprived  of'the  inestimable  boon  of 
perfect  hearing.  The  numerous  mechanical  appliances  for  the  assistance  of  the  deaf 
are  nanned  and  described  with  rare  clearness  and  knowledge.  Of  course  the  inventor  of 
each  claims  superiority  over  all  others,  and  those  who  seek  reli  >f  are  confounded  by  the 
rival  arguments  presented.  Dr.  Campbell,  with  scientific  discrimination,  has  given  the 
facts  as  he  found  them,  and  from  .his  evidence  the  afflicted  mav  intelligently  determine 
for  themselves.  The  number  of  helps  to  hearing-  described  will  be  a  surprise  to  those 
whose  attention  h  s  been  called  to  the  subject.  As  this  work  covers  an  unworked  field 
in  scientific  literature,  success  will  surely  follow.— The  Spectator. 

"  Helps  to  Hear"  is  the  title  of  a  li'tle  volume  written  by  Dr.  James  A.  Campbell,  a 
prof essor  in  the  Homoeopathic  Medical  College  of  Missouri,  and  just  published  by  Dun- 
can Brothers,  of  this  city,  who  are  also  publishers  of  a  great  many  other  medical  and 
semi-medical  works.  Tt  opens  with  a  brief  exposition  of  the  anatomy  of  the  ear,  of  the 
nature  of  sound  and  of  the  method  of  its  transmission,  and  then  proceeds  to  a  descri  ption 
of  all  the  various  artificial  aids  to  hearing  from  the  simplest  form  of  th°  ear  trumpet 
down  to  the  andiphone,  and  even  the  telephone  of  our  day.  These  descriptions  include  a 
statement  of  the  principles  of  construction  of  all  thes^,  and  of  the  theories  of  their  oper- 
ation, and  the  little  volume  closes  with  some  rather  enthusiastic  speculations  as  to  the 
possibilities  of  the  use  of  the  principles  involved  in  the  operation  of  the  telephone  in 
devising  further  aids  to  the  deaf.  The  number  of  those  whose  hparing  is  more  or  less 
weakened  either  congenitally,  from  disease,  or  other  causes,  is  very  much  largerthan  one 
would  at  first  suspect,  and  these  comparatively  few  have  any  knowledge  of  the  various 
mechanical  appliances  for  assisting  the  ear.  Even  among  mer1'  »al  practitioners  this 
knowledge  is  comparativelv  rare.  Scarcely  anything  has  oeen  written  on  the  subject 
and  this  little  book,  which  seems  to  be  very  fair  and  very  full,  containing  descriptions, 
with  illustrative  cuts,  of  all  known  devices  in  the  direction  named,  ought  to  be  very  wel- 
come to  both  professional  and  non-professional  readers.— Chicago  Times. 
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A  Hand-Book  on  the  Diseases  of  the  Heart,  and  their  Hom- 
oeopathic Treatment.  By  W.  P.  Armstrong,  M.  D.,  formerly  Lecturer  on 
Diseases  of  the  Heart ;  Member  of  the  American  Institute  of  Homoe- 
opathy, etc.    One  volume,  271  pages.    Just  out.    Cloth  bound,  $1.50. 

The  author  has  written  concisely,  and  has  aimed  to  supply  in  a  compact  and  convenient 
form  that  which  is  most  important  with  reference  to  diseases  of  the  heart,  their  pat  hoi 
ogy.  diagnosis,  and  Homoeopathic  treatment.— Phys.  and  Sur.  Investigator. 

So  many  authors  have  tried  to  bring-  order  out  of  the  chaos  of  murmurs,  so  carefully 
described  in  text-books,  and  still  it  takes  long  personal  experience  to  become  an  adept 
in  percussion  and  auscultation.  We  can  recommend  the  hand-book  to  the  student,  as  it 
gives  him  hints,  which  by  and  by  he  can  fully  study  out  in  larger  works.  We  have 
known  Dr.  Armstrong  as  a  conscientious  therapeutist  for  some  time  and  his  indications 
may  be  therefore  considered  up  to  the  mark.— North  American  Journal  of  Homoeopathy. 

Dr.  Armstrong's  Hand-Book  on  Diseases  of  the  Heart  posssesses  points  of  considerable 
merit,  and  torms  a  by  no  means  insignificant  addition  to  our  literature  on  this  subject. 
While  not  rich  in  originality,  it  gives  a  resume  of  pretty  much  all  the  important  facts  in 
conectionwith  the  subject  which  have  been  developed  and  point  out,  in  a  concise  form 
and  in  clear  and  well-chosen  language,  those  characteristic  and  diagnostic  symptoms  of 
the  injurious  affections  of  the  heart  whichit  is  important  for  the  practitioner  .to  under- 
stand.   The  book  will  repay  careful  study.—  Meoical  Counselor. 

A  Clinical  Assistant.     Diseases   and  Symptoms  and  their 

Homoeopathic  Treatment.  By  R.  W.  Kelson,  M.  D.,  M.  R.  C.  S.  L.  Sec- 
ond edition,  revised  and  enlarged.    Just  out.  Price.  $1.  interleaved  $1.50. 

This  little  pocket  volume  is  evidently  the  work  of  a  careful  student  and  close  observer, 
and  will  prove  of  real  assistance  to  the  physician's  memory.— The  Homoeopathic  Times. 

Convenient  for  the  pocke%  containing  a  large  number  of  valuable  hints  and  sug- 
gestions for  the  busy  practitioner.— American  Observer. 

Beady  for  the  pocket  and  thus  "a  friend  in  need  is  a  friend  indeed.  It  does  not  over- 
burden you  with  too  many  remedies."— North  American  Journal  of  Homoeopathy. 

Take  the  book  and  add  your  own  experience  on  the  margins  and  you  will  have  a  handy, 
trustworthy  and  practical  reminder  of  your  dailv  practice.  We  find  much  that  is  original 
and  suggestive,  and  predict  that  in  many  an  emergency  it  will  be  found  a  friend  indeed. 
—Homoeopathic  News. 

The  Clinical  Assistant  is  at  hand,  and  I  am  greatlv  impressed  with  it  as  a  work  of  incal- 
culable importance  to  the  practitioner.  Its  alphabetic  headinars  and  brief  symptomatic 
detail  of  disease  are  wouderful,  clear,  full  and  definite,  and  still  more  to  be  commended 
is  that  of  its  suggestive  remedies,  with  apractical  statement  of  potencies.     H.  C.  Cone. 

Diet  Rules  for  Children  of  Different  Ages. 

These  are  plain,  practical  directions,  designed  for  general  circulation, 
and  are  abstracts  from  a  paper  read  before  the  Illinois  Homoeopathic  Med- 
ical Association,  by  Dr.  T.  C.  Duncan.  Those  who  have  distributed  many 
of  these  Rules  speak  highly  of  them.    Price  1  cent  each,  or  ten  cents  per 

Analysis  of  Acute  and  Chronic  Diseases  and  their  Supposed 

Causes.    By  C.  P.  Jenning,  S.  T.  D.    Price,  10  cents. 
The  basis  tor  acute  and  chronic  diseases  is  well  established  in  this  pam- 
phlet and  the  thereapeutic  procedure  for  both  well  marked. 

The  Prevention  of  Congenital   Malformation,  Defects  and 

Diseases.    By  J.  C.  Burnett,  M.  D.,  editor  of  the  Homozopathic    World. 
This  little  treatise  suggest  the  possibility  of  a  great  work.    If  congenital 
malformations  can  be  prevented  it  will  prove  a  great  blessing.    Every 
mother  as  well  as  every  physician  should  read  this  book. 
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The  Homoeopathic  Therapeutics   as  Applied  to  Obstetrics. 

By  S.  Leavitt,  M.  D.,  Clinical  Professor  of  Obstetrics,  Hahnemann  Hos- 
pital, Chicago.    Just  out.    Price,  cloth,  $1.00. 

It  fills  a  most  important  field  and  will  prove  valuable  alike  to  student  and 
practitioner. 

Dr.  D.  S.  Smith,  says  :  "  I  have  critically  read  the  'Therapeutics  of  Obstetrics*  and  find 
it  a  very  useful  and  convenient  little  book  of  reference,  and  take  pleasure  in  commend- 
ing it  to  the  profession,  more  especially  to  students,  who  will  not  fail  to  appreciate  its- 
merits." 

This  little  book  apparently  embodies  the  experience  of  its  author  in  the  use  of  drugs. 
of  which  it  treats.  The  subjects  are  intelligently  worked  up  from  a  clinical  standpoint 
in  such  a  manner  as  to  enable  easy  comparison  and  individualization,  thus  making  a 
hand-book  of  value  to  the  practitioners  in  this  department.— Humceupathic  Times. 

I  have  examined  the  book,  "Therapeutics  of  Obstetrics,"  and  am  very  muck  phased 
with  it.  It  seems  to  me  that  it  will  prove  to  be  of  great  value  to  the  busy  practitioner ; 
and  I  know  of  no  ot'uer  work  from  which  one  can  gain  as  much  information  in  the  same 
time  on  the  choice  of  a  remedy  in  any  obstetrical  emergency.— H.  P.  Skilks,  M.  D. 

This  is  a  neat  little  book,  giving  the  clinical  and  pathogenetic  indications  for  remedies  in 
Obstetrics  and  a  repertory  of  remedies  as  applied  to  Obstetrics.  The  arrangement  is 
simple  and  the  symptoms  are  presented  without  the  customary  needless  repetitions 
with  which  our  literature  is  burdened.  We  heartily  commend  it  to  the  profession  as 
a  reliable,  trusty  and  convenient  guide.  It  is  a  practical  little  book,  and  deserves  a  large 
and  rapid  sale,  which  we  doubt  not  it  will  obtain.— Horn.  Journal  of  Obstetrics. 

This  new  advocate  for  professional  favor  claims  that,  only  the  "most  characteristic 
features  of  a  iimited'number  of  remedies,  and  these  onlv,  are  embraced"  in  its  design. 
In  pursuance  of  this  object,  there  is  given  the  condensed  symtomatology  of  ninety 
remedies,  with  a  repertory.  The  indications  for  the  remedies  are  short  but  in  the 
main  good ;  the  repertory  will  be  found  especially  useful.  This  brochure  will  be  of 
service  to  those  who  are  in  the  habit  of  searching  for  the  similimum;  to  ail  such  we  re- 
commend it.— Homceopathic  Physician. 


The  Ophthalmoscope ;  Its  Theory  and  Practical  Uses.     By 

C.  H.  Vilas,  M.  A.,  M.  D.  Professor  of  Diseases  <>f  cue  Eye  and  Ear  m 
the  Hahnemann  Medical  College,  and  Clinical  Professor  of  Eye  ami  Ear 
Diseases  in  the  Hahnemann  Hospital.    Just  issued.    Cloth  $1.00. 

This  practical  treatise  fills  a  most  important  field. 

We  take  pleasure  in  commending  t^is  manual  on  the  PrinciDles  and  Practice  oi 
Ophthalmoscopy.  The  work  is  a  very  good  one,  and  will  be  a  great  aid  to  the  beginner 
in  studying  the  subject.— Physicians'  and  Surgeons'  Investigator. 

The  treatise  now  before  us  is  calculated  to  do  just  what  it  indicates  :  it  tells  us  whatthe 
Ophthalmoscope  is,  how  to  use  it,  and  what  use  to  make  oi  it.  It  is  a  most  interesting 
work,  written  by  one  who  is  master  of  the  subj.  ct  under  discussion,  and  who  has  the 
ability  to  make  himself  well  understood  ;  the  volume  is  profusely  illustrated,  printed 
on  good  paper,  and  should  have  a  rapid  sale.  We  can  heartily  recommend  it.— Medical 
Counselor. 

"The  Ophthalmoscope"  by  Dr.  Vilas,  sent  by  you  was  duly  received.  On  a  carefu} 
examination  of  the  work,  I  am  convinced  that  it  is  fully  up  to  the  times,  and  reflects 
credit  on  the  author.  The  instruction  given  in  the  manner  ol  using  the  Ophthalmoscope, 
and  the  practical  manner  of  treating  refractive  disorders,  make  the  work  as  valuable 
to  the  Practitioner  as  to  the  specialist.  There  is  now  no  good  reason  why  every  practi- 
tioner of  it  edicine  shall  not  make  'ree  use  of  the  Ophthalmoscope  in  diagnosing  disease, 
— Wm.  L.  BreyfOGLE.  M.  D.,  President  of  the  American  Institute  of  Homoeopathy. 


502  Duncan  Brothers'1 


Text-Book  of  Materia  Medica,    Characteristic,   Analytical 

and  Comparative.  By  A.  C.  Cowperthwaite,  M.  D.,  Ph.  D.,  Professor  of 
Materia  Medica  and  Diseases  of  Women  in  the  Homoeopathic  Depart- 
ment of  the  State  University  of  Iowa.  Second  edition,  revised  and  en- 
larged, making  an  elegant,  compact  volume  of  576  pages,  Cloth,  $4.50  ; 
half  morocco,  $ 5.50.    Just  out. 

A  new  edition  of  this  valuable  characteristic,  analytical  and  comparative 
work  on  Materia  Medica  is  now  ready.  The  first  edition  was  highly  en- 
dorsed by  Professors  of  Materia  Medica  in  Philadelphia,  New  York,  Cincin- 
nati, St.  Louis,  and  Chicago. 

The  fact  that  a  second  edition  of  any  work  should  be  called  for  within  the  time  which 
has  elapsed  since  the  issue  of  the  first  edition  of  the  book  under  consideration,  is  suffi- 
cient evidence  that  it  has  met  an  appreciative  demand.  The  text  has  been  thoroughly- 
revised,  and  a  number  of  additional  remedies  incorporated.  We  can  justly  say  that  it  is 
multum  in  parvo  '.—The  tiomceopathic  Times. 

In  less  than  six  hundred  pages  Prof.  Cowperthwaite  gives  a  clear,  but  necessarily  brief 
synopsis  of  the  characteristic  symptoms  of  nearly  three  hundred  drugs.  Some  remedies 
not  in  the  first  edition,  have  been  added  ;  others,  thoroughly  revised,  and  many  new 
"  comparisons"  added.  These  comparisons  are  a  new  and  special  feature  of  Prof.  Cow- 
perthwaite's  book.— The  Homoeopathic  Physician. 

The  first  edition  of  this  text-book  was  issued  three  years  ago,  and  received  the  general 
commendation  and  praise  of  the  Homoeopathic  profession.  This  edition  has  been  much 
improved,  and  the  work  as  it  now  appears  cannot  fail  to  be  received  with  increased 
favor.  The  author  has  endeavored  to  furnish  the  beginner  with  the  prominent  features 
of  the  most  important  remedies  and  to  so  arrange  them  as  to  facilitate  their  study.  He 
has  written  clearly  and  concisely,  and  eliminated  much  that  is  of  little  or  no  importance, 
and  serves  only  to  stagger,  discourage  and  disgust  those  not  familiar  with,  or  beginning 
the  study  of  Homoeopathy.  He  therefore  confines  himself  to  "  characteristic  symptoms ," 
and  mostly  gives  those  which  are  "pathogenetic"  and  have  been  made  known  by  prov- 
ings  on  healthy  persons.  He  does  not,  however,  "  throw  out  altogether  those  distinctly 
curative  symptoms,  which  have  been  so  repeatedly  verified  as  to  render  them  charac- 
teristic." Remedies  having  similar  symptoms  are  recorded  in  the  text  for  comparison. 
Diseases  of  morbid  conditions  are  also  mentioned,  in  which  the  symptoms  of  the  drug 
are  most  apt  to  occur,  and  in  which  clinical  experience  has  most  often  verified  its  use. 
"We  believe  this  to  be  one  of  the  best  text-books  of  Homoeopathic  Materia  Medica  pub- 
lished, and  heartily  recommend  it  to  the  student  and  practitioner.— Physicians  and  Sur- 
geons Investigator. 


A  New  Similia.  First  Principles  of  Homoeopathic  Therapeu- 
tics. By  A.  W.  Woodward.  M.  D.,  Professor  of  Materia  Medica  and 
Therapeutics.    Chicago  Homoeopathic  Medical  College. 

This  is  a  unique  presentation  of  the  study  of  remedies  and  their  thera- 
peutic application.  The  selection  is  based  upon  the  similar  order  of  succession 
of  symptoms— a  new  similia.  Physicians  read  this  brochure  with  profit. 
Price,  25  cents. 


Sun  Stroke  and   its  Homoeopathic  Treatment.    By  C.   B. 

Knerr,  M.  D.    Price,  15  cents. 

This  brochure  treats  a  grave  emergency  in  a  plain,  practical  manner ; 
coming  from  an  associate  of  Father  Hering,  it  bears  the  marks  of  scientific 
exactness  and  reliability. 
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An  Illustrated  Repertory  of  Pains  in  Chest,  Sides  and  Back  ; 
their  direction  and  character  confirmed  by  clinical  cases.  By  R.  R. 
Gregg,  M.  D.    In  one  octavo  volume.    Third  edition.    Cloth,  $1.00. 

This  work  illustrates  the  direction,  character  and  location  of  pains  in  a 
unique  and  valuable  manner. 

Gregg's  "  Illustrated  Repertory  "  is  an  old  and  valued  friend,  and  in  many  a  disputable 
case  the  arrow's  point  divided  our  choice  of  the  remedy.— N.  A.  Jour,  of  Horn. 

The  idea  of  helping  our  sadly  overladen  memories  with  the  aid  of  pictorial  symp- 
tomatology is  very  laudable  ....  This  book  teaches  us  one  very  useful  lesson, 
whk-h  our  careful  author  has  evidently  learned  well,  viz.,  the  very  great  importance  of 
noting  the  direction  of  pains.— Horn.  World. 

We  think  the  idea  a  very  happy  one  and  likely  to  prove  of  much  usefulness.  Patients 
often  complain  of  anomalous  pains,  and  are  glad  to  get  relief  from  them,  though  neither 
the  sensations  they  have  nor  the  remedies  we  employ  are  related  to  deeper  complaints 
for  which  we  may  be  treating  them.  We  can  best  help  them  by  administering  a  drug 
which  has  eaused  similar  pains  on  the  he<\hy  subject ;  and  such  a  drug  can  be  much 
more  rapidly  found  by  looking  at  one  of  Dr.  Gregg's  plates  than  by  turning  over  the 
pages  of  an  index  to  the  Materia  Medica.  It  may  sometimes  happen,^  moreover,  that 
these  pains  have  a  true  pathological  relation  to  the  patient's  whole  morDid  state  ;  in 
which  case  the  remedy  Homoeopathically  indicated  by  them,  may  do  good,  generalh ,  and 
may  even  prove  to  be  the  true  simile  of  the  malady.  Dr  Gregg  gives  some  instances  in 
which  this  seems  to  have  obtained.— British  Journal  of  Homoeopathy. 

Surgical  Therapeutics.  Surgical  Diseases  and  their  Hom- 
oeopathic Treatment.  By  J.  G.  Gilchrist,  M.  D.,  Lecturer  on  Surgery, 
Homoeopathic  Department,  Iowa  University.  Third  edition.  Now 
ready.    One  large  volume  of  461  pages.    Cloth,  $4.00. 

This  valuable  work,  endorsed  by  many  surgeons,  gives  the  Homoeopathic 
Treatment  of  Surgical  Diseases.  It  is  very  popular  having  run  through 
three  editions. 

I  look  upon  it,  in  its  new  edition,  as  an  extremely  valuable  book,  and  exceedingly 
useful,  not  only  to  the  Surgeon,  but  the  general  practitioner,  as  well.  I  have  read 
and  consulted  it  in  my  practice,  with  much  pleasure  and  profit. — Chas.  M.  Thomas,  Prof, 
of  Surgery  in  Hahnemann  Medical  College. 

This  book  has  become  so  well  known  to  our  profession  in  its  earlier  editions,  that  it  is 
only  necessary  here  to  say  that  the  present  edition  is  a  very  great  improvement  on  its 
predecessors.  It  has  been  so  thoroughly-  revised  and  rewritten,  albeit,  keeping  the  same 
object  in  view,  that  those  who  appreciated  the  first  edition  will  want  to  supplant  it  with 
this.— New  England  Medical  Gazette. 

"  This  is  the  third  edition  of  the  first  work  on  Surgical  Therapeutics  in  our  school, 
entirely  rewritten  and  brought  down  to  date,  enriched  by  the  clinical  and  therapeutical 
researches  of  a  hard  student.  .  .  -  The  chapters  on 'Tumors,'  "  Diseases  of  the  Nerves,' 
and  especially  that  on  tne  '  Genito-TJrinary  Diseases' are  exhaustive  in  their  remedial 
indications,  and  invaluable  to  the  practitioner  removed  from  easy  access  to  surgical 
consultation."— M edical  Advance. 

How  to  be  Plump,  or  Talks  on  Physiological  Feeding.    By 

Prof.  T.  C.  Duncan,  editor  of  The  United  States  Medical  Investigator, 
etc.    Fifth  thousand  edition.    Neatly  bound  in  cloth,  25  cents. 

This  is  a  treatise  on  leanness  and  how  to  correct  it.  The  difficulties  and 
advantages  are  well  brought  out  in  a  conversation  between  an  artist  and 
the  author  who  relates  the  story  "How  I  Became  Plump,"  and  explains  this 
physiological  condition.    It  has  been  very  favorably  received.  • 

Excellently  written  for  its  purpose  and  should  have  a  large  sale.— Homoeopathic  Times. 
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A  Treatise  on  the  Decline  ot  Manhood.    By  A.  E.  Small, 

M.  D.,  President  of  Hahnemann  Medical  College,  Chicago.  One  neat 
volume.    Cloth,  $1.00. 

Sexual  Neuroses  would  have  been  a  good  title  for  this  book,  for  it  deals* 
with  such  innervating  troubles  as  spermatorrhoea,  masturbation  in  both 
sexes,  and  sexual  excesses  and  weaknesses ;  but  the,  author  has  chosen  the 
caption  used  by  the  quack  to  frighten  and  to  bleed  his  victims.  This  little 
book  gives  to  the  profession  and  the  poor  sufferers  some  practical  sugges- 
tions and  advice.  It  is  essentially  a  treatise  on  the  various  causes  that 
induce  the  premature  decline  of  manhood  and  the  most  judicious  means  of 
removing  them  and  curing  their  effects.  The  wise,  fatherly  counsels  of  the 
veteran  author  especially  adapts  it  to  be  put  into  the  hands  of  erring  and 
despondent  young  men.  The  work  abounds  in  practical  hints  for  the  med- 
ical adviser. 

"  A  popular  treatise,  pure  and  helpful,  on  masturbation  in  both  sexes,  spermatorrhoea, 
the  sexual  relation  in  marriage,  etc."—  N&js  England  Medical  Gazette. 

This  is  a  very  sensible  book  on  a  most  delicate  subject,  and  Dr.  Small  must  be  a  very 
brave  man  to  write  it.  On  the  whole  it  will  do  good  ;  it  can  do  no  harm,  for  its  style  is 
pure.  We  have  long  felt  that  medical  men  are  to  blame  for  allowing  the  treatment  of 
man's  sexual  sphere  to  lie  almost  entirely  in  the  hands  of  the  unclean  advertising 
quack,  for  such  is  indeed  the  case.— The  Homoeopathic  World. 

"  This  is  a  subject  to  which  most  physicians  have  given  a  good  deal  of  attention,  and 
have  had  more  or  less  of  success  in  the  management  of  the  cases  that  have  come  to 
them.  Perhaps  no  work  will  be  more  welcome  to  the  prof ession— filling  as  it  does,  e 
most  important  vacancy  in  medical  literature  with  its  wise  counsels.  This  work  in  many 
ways  is  a  most  healthy  one  to  put  into  the  hands  of  young  men,  and  will  tend  to  save 
them  from  the  grasp  of  quacks  whose  flaming  advertisements  tend  to  frighten  and  de- 
coy their  deluded  victims.  The  work  is  dignified  in  tone  and  full  of  practical  sugges- 
tions.— United  States  Medical  Investigator. 

This  little  work  by  Prof.  Small  will  find  many  readers.  It  will  do  this  because  It  treats 
of  a  subject  which  is  of  universal  interest,  viz :  the  impairment  of  the  sexual  organs 
and  functions  ;  the  causes  which  lead  to  it;  the  consequences,  and  the  means  of  restora- 
tion of  sexual  vigor.  Again,  the  subject  is  handled  with  great  delicacy  and  conciseness. 
The  author  deals  with  his  theme  in  a  very  clear  and  systematic  way,  and  impresses 
the  reader  as  one  having  authority  to  speak.  The  treatment  of  sexual  weakness  in  the 
form  of  spermatorhosa,  etc.,  is  decidedly  Homoeopathic ;  but,  if  the  experience  of  the 
author  is  worth  anything,  it  recommends  itself  to  the  afflicted.  Other  measures,  such  aa 
hygiene,  electricity,  etc.,  are  not  ignored.— Physician's  and  Surgeon's  Investigator. 

Abridged  Therapeutics ;  Founded  upon  Histology  and  Cellular 

Pathology.  New  Treatment  of  diseases  by  the  Inorganic  Tissue  Cell- 
Salts,  the  Natural  Constituents  of  the  Human  Body,  with  an  Appendix. 
"Special  Indications  for  the  Application  of  the  Inorganic  Tissue-Form- 
ers."   By  Dr.  W.  H.  Scbussler. 

Authorized  Translation.    Cloth,  neatly  bound,  $1.50.    Now  ready. 

Practical  Guide  to  Homoeopathy  for  Family  and  Private  use. 

By  Drs.  Pulte,  Laurie,  Hempel,  Ruddock,  Burt,  Verdi  and  others. 
Paper  25  cents  ;  cloth  50  cents. 
The  demand  for  a  compact  and  yet  plain  guide  for  the  use  of  Homoeo- 
pathic remedies  has  produced  this  work  that  has  had  a  very  large  sale. 
It  is  just  the  guide  for  the  beginner. 
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Spectacles,  and  How  to  Choose  Them.    By  C.  H.  Vilas, 

M.  D.,  Professor  of  Diseases  of  the  Eye  and  Ear,  Hahnemann  Medical 
College.  One  neat  illustrated  volume.  Second  Mldition    Cloth,  $1.00. 

This  is  a  work  that  every  student  and  physician  should  possess.  It  sup- 
plies a  great  need. 

Were  the  essay  especially  designed  to  give  a  hint  to  general  practitioners  as  to  how 
little  thry  really  know,  or  claim  to  know,  of  the  scientific  selection  of  spectacles  and 
faintly  indicated  to  them  how  much  harm  may  result  from  a  blunder  in  this  matter, 
the  same  could  not  have  been  mere  skillfully  written.— The  United  States  Medical  Investi- 
gator. 

A  very  interesting  and  instructive  book,  not  only  for  the  general  practitioner,  for 
whom  it  is  especially  designed,  but  also  for  laymen,  technicalities  and  obscure  terms  be- 
ing avoided.  Its  aim  is  to  prevent  the  too  common  haphazard  and  often  injurious  custom 
of  choosing  one's  own  spectacles,  or  trusting  to  unprincipled  or  ignorant  venders.  The 
dollar  for  it  will  be  well  spent.— New  England  Medical  Gazette. 

It  tells  everything  which  an  intelligent  layman  or  even  an  ordinary  practitioner  need 
know  about  the  anomalies  of  vision  and  their  correction.  It  would,  we  should  think, 
be  especially  valuable  to  opticians  in  towns  where  no  oculist  is  resident ;  and  if  we 
know  of  any  such,  we  could  hardly  do  them  a  greater  service  than  bv  bringing  it  to 
their  knowledge."— British  Journal  of  Homceopathy. 

Feeding  and  Management  of  Infants  and  Children,  and  the 

Homoeopathic  Treatment  of  their  Diseases.  By  T.  C.  Duncan,  M.  D.,  author 
of  "How  to  be  Plump,"  etc.  426  pages.  Neatly  bound  in  cloth,  $2.00 ; 
half  morocco,  $2.75. 

This  popular  elementary  work  is  essentially  a  treatise  on  the  Hygiene 
of  children.  It  is  a  valuable  book  for  beginners,  and  also  for  physicians 
to  supply  their  patrons. 

Evidently  Dr.  Duncan  is  a  fine  baby  kenner,  an  eminent  authority  on  pasdology  and  a 
man  of  no  mean  merit.— Homoeopathic  World. 

Wv  recommend  this  work  especially  to  students  and  young  physicians  for  the  chapters 
on  food  and  management,  which  they  will  find  better  treated  than  in  any  other  small 
work  on  this  subject,  indicative  of  the  words  with  which  the  author  heads  his  introduc- 
tion: "An  ounce  of  prevention  is  worth  a  pound  of  cure." — American  Homoeopath. 

Prevention  is  better  than  cure,"  and  many  a  babe  will  far*  better  if  the  mother  follows 
the  advice  given  by  that  great  friend  of  our  babies,  T.  C.  Duncan.  It  is  a  work,  whose 
first  part  we  can  fully  endorse,  and  since  I  studied  these  alkaline  and  acid  babies,  my 
endeavors  are  to  have  my  little  patients  alkaline.  The  artificial  feeding  of  children  is  a 
most  interesting  study  even  to  an  old  physician,  and  only  by  following  closely  the  rules 
laid  down,  can  we  prevent  the  necessity  of  studying  the  second  part.— North  American 
Journal  of  Homoeopsthy. 

A  Treatise  on  Diphtheria.    By  A.  McNiel.  M.  D.,  Member 

of  the  American  Institute  of  Homoeopathy,  etc.  A  neat  compact 
volume  of  145  pages.    Cloth,  $1.00. 

This  is  a  prize  essay  and  a  valuable  reference  book. 
"  Your  book  is  excellent."— E.  J.  Lee. 

"The  latest  and  best  work  published  on  the  subject  from  a  Homoeopathic  standpoint." 
—The  Homoeopathic  Courier. 

Dr.  G.  M.  Peaae,  of  San  Francisco,  writes:  "  Tour  little  book  on  Diphtheria  is,  I  think, 
the  best  thing  in  the  English  language.  Am  now  using  it  constantly,  and  believe  it 
given  me  a  great  deal  of  support.  .  .  .  The  practical  use  of  a  book  is  what  will  tell 
Its  worth." 
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A  Practical  Guide  for  Making  Post-Mortem  Examinations, 

and  for  the  Study  of  Pathological  Anatomy.  With  Directions  for  Embalming  the 
Dead,  and  for  the  Preservation  of  Specimens  of  Morbid  Anatomy.   By  A.  It. 

Thomas,  M.  D.,  Professor  of  Anatomy  in  Hahnemann  Medical  College 
of  Philadelphia  ;  Lecturer  on  Artistic  Anatomy  in  the  Pennsylvania 
Academy  ot  Fine  Arts,  and  Philadelphia  School  of  Design  ;  Member  of 
the  American  Institute  of  Homoeopathy,  etc.,  etc.    Price,  $2.00. 

This  work  is  a  valuable  text-book  and  a  ready  reference  for  the  busy  prac- 
titioner on  pathological  questions  relating  to  the  living  as  well  as  to  the  dead. 

The  directions  for  opening  each  grand  division  of  the  body  are  clear  and  thorough,  and 
could  have  been  written  only  by  one  who  had  been  there  himself.  Chapters  IV.  and  V . 
are  alone  worth  the  price  of  the  book.— American  tlomceopathic  Observer. 

We  are  glad  to  know  ttat  Prof.  Thomas  has  consented  to  place  in  the  hands  of  the  pro- 
fession so  valuable  an  aid  in  post  mortem  examinations.  Not  only  do  we  learn  how  to 
perform  the  operation  skillfully  but  the  morbid  anatomy  of  the  parts  is  plainly  set  forth. 
This  work  should  be  placed  in  the  hands  of  our  students,  and  made  a  part  of  the  curricu- 
lum of  our  schools.  It  is  well  systematized,  compact,  and  beautifully  printed.— Medical 
Advance. 

It  is  not  a  mere  guide  as  to  how  to  cut  open,  how  to  dissect,  and  how  to  sew  up  a  dead 
body,  nor  e\  en  a  bald  catalogue  of  morbid  appearance  of  various  organs,  but  a  h  ghly 
readable,  and  we  may  say,  a  fascinating  story  of  the  ravage  of  diseases  within  the  "hu- 
man form  divine"  indeed  to  be  a  perfect  and  exhaustive  treatise  on  morbid  anatomy; 
.ehieh  disclaimer,  however,  will  prove  an  encouragement  to  the  busy  physician  who  has 
time  to  peruse  only  that  of  which  he  dare  not  be  ignorant.  *  *  *  We  say  to 
every  Homoeopath,  (and  Allopath  as  well),  buy  and  study  Dr.  Thomas'  work.  You  will 
thank  us  lor  the  advice.— American  Journal  of  Homoeopathic  Materia  Medica. 

The  Law  of  Cure.    By  T.  M.  Triplet*,  M.  D. 

This  is  a  stirring  pamphlet  that  awakes  and  arouses  enthusiasm  for  Hom- 
oeopathy.    Per  hundred,  $2.00;  200,  with  card  printed  upon  them,  $4.00. 

The  Progress  of  Medicine  as  influenced  by  Homoeopathy. 

By  A.  J.  Clark,  M.  D. 

This  is  a  new  tract  that  is  destined  to  have  a  large  run.  Price,  per  100 
copies  $1.00;  if  200  is  taken,  and  card  printed  on  back,  $2.00;  500  copies, 
with  card,  $4.00. 

How  to  Feed  Children  to  Prevent   Sickness.     Bound  in 

paper,  10  cents  ;  cloth  25  cents. 

This  is  the  substance  of  an  address,  by  Dr.  Duncan,  delivered  before  a  com- 
pany of  mothers,  and  bears  chiefly  on  the  avoidable  causes  of  sickuess 
among  children. 

Physician's  Memorandum  and  Account-Book.    Price  7S  cts. 

A  compact  and  convenient  book,  having  blanks  arranged  for  month, date, 
name,  visit,  prescription,  dr.,  cr.,  and  remarks.  Good  for  any  date  or  year. 
It  gives  excellent  satisfaction.  One  physician  says  :  "  It  makes  a  very  con- 
venient day-book."  Another  writes :  "  I  use  it  as  a  diary,  day-book  and 
ledger." 
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Minor  Surgery  and  Surgical  Principles.     By  J.  G.  Gilchrist, 

M.  D.  Formerly  Lecturer  on  Surgery,  Medical  Department,  Michigan 
University.  Lecturer  on  Surgery,  Homoeopathic  College  Iowa  Univer- 
sity.   One  volume  of  205  pages.    Cloth  $1.25. 

Surgery  has  its  underlying  principles  as  well  as  medicine.  This  work  takes 
up  surgical  diagnosis  and  semeiology  and  then  describes  with  great  minute- 
ness and  clearness  the  details  of  minor  surgery.  The  description  of  the 
instruments  needed  for  minor  operations  and  the  material  for  dressings 
precede  the  directions  for  dressing  wounds  and  incisions. 

The  whole  details  of  bandaging  of  all  kinds  of  all  parts  of  the  body  are 
fully  and  carefully  given.  These  are  rendered  very  plain  by  numerous  illus- 
trations. "Permanent  dressing,"  and  "splints,"  are  practical  chapters.  The 
same  is  true  of  "vaccinations,"  "tongue  tie"  and  "injections."  The  chap- 
ter on  "catheterism"  is  remarkable  for  clearness  of  description.  On  the 
whole  this  is  a  compact  practical  work  without  padding  with  things  that  do 
not  belong  to  minor  surgery,  but  are  often  included  to  swell  the  size  of  a 
volume.  The  author  has  had  in  mind  the  needs  of  beginners.  It  is  un- 
questionably the  "first  book"  in  surgery. 

This  work  is  adopted  as  a  text- book  on  Minor  Surgery  in  tne  lea  ling 
medical  colleges. 

It  is  "written  in  a  plain  unassuming-  style,  so  that  he  who  reads  may  understand.— North 
American  Journal  of  Homoeopathy. 

Dr.  Gilchrist  seems  to  possess  a  rare  union  of  surgical  dexterity  and  medical  skill 
and  hence  we  have  all  the  greater  pleasure  in  commending  this  excellent  work  aa  a 
sound  Minor  Surgerj  .—Homosupathie  Wo  Id. 

This  work  is  intended  as  an  aid  to  student",  and  as  a  compact  and  convenient  resource 
to  the  busy  practitioner  who  has  but  occasional  need  for  surgical  knowledge.  The 
application  of  splints  and  bandages  is  well  illustrated  by  means  of  white  linear  drawings 
on  a  black  ground.     We  commend  the  book  as  eminently  useful.—  ahnemanian  Monthly. 

The  present  volume  is  a  very  elementary  work,  and  leaves  out  many  topics  usually 
discussed  in  books  on  minor  surgery,  confining  itself  to  bandaging,  dressings,  splints, 
catheterism,  etc.  Everything  is  concise  and  practical.  Dr.  Gilchrist  is  a  very  pleasant 
writer,  and  has  the  knack  of  putting  things  very  neatly.— New  Eng.  Med.  Gazette. 

A  Treatise  on  Typhoid  Fever  and  its  Homoeopathic  Treatment. 

By  M.  Pannelli,  M.  D.  Translated  by  G.  E.  Shipman,  M.  D.,  with  cop- 
ious additions  including  a  chapter  on  symptomatic  indications  for 
remedies  by  C.  Hering,  M.  1).,  300  pages  cloth  bound.    Price  $2.00. 

Typhoid  fever  is  an  insiduous  and  treacherous  disease  and  the  oldest,  most 
experienced  physician  is  glad  of  practical  suggestions  as  to  varieties,  com- 
plications and  management.  This  work  including  the  observations  of  both 
European  and  American  writers,  is  at  once  a  most  systematic  and  practical 
treatise  and  without  a  peer  in  medical  literature. 

I  am  very  much  pleased  with  the  book.  Would  not  do  without  it.  and  recommend 
every  one  who  treats  typhoid  fever  to  get  a  copy.— C.  C.  Olmstead.  M.  D. 

This  book  fills  a  vacant  place  in  the  catalogue  of  Homoeopathic  literature.  A  glance 
through  its  pages  will  readily  evince  the  fact  that  it  is  replete  with  sound  practical  sense 
and  useful  information  ;  that  it  is  prepared  with  great  care  and  thoroughness,  every 
phase  of  the  disease  brought  under  consideration  and  ably  discussed  ;  the  adaptability 
of  Homoeopathic  remedies  clearly  and  faithfully  portrayed,  and  altogether  just  such  a 
book  as  is  required  in  every-day  life.— S.  B.  Parsons,  M.  D..  Surgeon  Homoeopathic 
Medical  College,  Mo.     * 
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THE 

UNITED    STATES 
MEDICAL  INVESTIGATOR, 

A  Weekly  Magazine  of  the  Medical  Sciences. 

Edited  by  T.  C.  Duncan,  M.  D. 

$3.00  Per  Year  for  Two  Large  Volumes. 

January  1883,  we  began  to  issue  this  journal  every  week,  and  the  great 
success  encourages  us  to  endeavor  to  extend  its  usefulness.  We  hope  to 
put  it  into  the  hands  of  every  wide  awake  Homoeopathic  physician  in  Amer- 
ica. 

I  vote  for  a  weekly  Investigator.  Gilbert  Shepard. 

I  wish  you  great  success  in  your  new  venture.  H.  M.  Hobart. 

Glad  that  The  Investigator  is  on  the  weekly  "boom."  R.  Fletcher  Gray. 

I  like  the  arrangement  for  a  weekly  issue  of  The  Investigator.  T,  E.  Reed. 

I  like  the  weekly  Investigator.    We  get  the  news  before  it  is  old.       A.  M.  Cushing. 

I  like  the  change  exceedingly,  and  wish  you  a  grand  success  in  the  new  arrangement. 

P.  L.  Hatch. 

Your  weekly  issue  is  a  success.  Just  what  is  needed.  Hope  it  may  be  profitable  to 
you.  E.  S.  Anderson. 

Am  glad  that  you  made  it  a  weekly  visitor,  and  wish  you  great  euccess. 

S.  P.  Barchet. 

I  could  not  do  without  The  Investigator.  It  is  boss,  practical  and  a  powerful  ele- 
ment in  our  literature.  R.  Christian. 

I  am  glad  you  have  decided  to  make  The  Investigator  a  weekly;  for,  as  long  us  it  is 
kept  up  to  its  standard  of  excellence,  it  could  not  come  too  often,  if  it  was  every  day. 

Sam'l  S.  Holtz. 

It  is  just  the  thing  as  an  instructor,  a  stimulus  to  higher  and  better  endeavor,  and  a 
very  present  help  in  time  of  need — a  friend  indeed,  because  a  friend  in  need. 

C.  D.  Woodruff. 

The  Investigator  is  food  for  the  hungry,  arrests  the  inquiring  mind,  is  good  re- 
proof and  counsel.  Its  many  good  qualities  should  commend  ready  pay.  Thanks  for 
your  kindness.  A.G.Griffith. 

Mrs.  B.  is  equally  as  well  pleased  as  myself  to  know  that  the  journal  will  visit  us 
weekly  instead  as  heretofore  semi-monthly,  as  she  anxiously  looks  forward  to  its  arri- 
val.   May  your  every  effort  for  its  continuance  as  a  weekly  be  crowned  with  success. 

L.  D.  Balliet. 

I  am  pleased  with  the  spirit  of  enterprise  which  actuates  the  management  of  your 
journal.  If  it  is  supported  by  literary  contributions  and  financial  encouragement,  as 
well  as  your  efforts  deserve,  it  will  occupy  a  high  rank  in  Homoeopathic  literature. 

E.  F  Storke. 

The  United  States  Medical  Investigator  is  the  best  journal  published.  It  has  ar- 
rived regularly,  filled  to  the  overflowing  with  medical  facts.  Your  contemplation  of  a 
weekly  issue  for  1883  is  a  wise  one.  I  shall  be  one  of  its  subscribers  as  long  as  my  name  is 
connected  with  M.  D.  W.  H.  Sherbin. 

Enclosed  find  draft  for  $3.00  in  payment  of  subscription  for  The  Medical  Investi- 
gator for  1883.  Glad  to  learn  it  will  visit  me  weekly.  Cannot  come  too  frequently.  Mrs. 
W.  looks  for  it  with  as  much  eagerness  as  I  do  myself.  Would  not  be  without  it  for 
four  times  its  price.    Success  attend  your  efforts.  R.  R.  Wiestling. 

Now  is  the  time  to  subscribe.    Try  it  four  months ;  only  $1.00.    Send  for 

sample  copy.    Address, 

DUNCAN   BROTHERS,  Publisher, 

133  <&  135  Wabash  ave.,  CHICAGO. 
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DUNCAN'S 

NATURAL    ABDOMINAL    SUPPORT. 


The  merits  of  any  abdominal  support  depends  largely  upon  a  proper  fit.  The  special 
advantages  of  this  apparatus  are  (I),  that  it  is  cut  and  made  from  exact,  measurements; 
<2>,  that  the  lower  border  is  arranged  so  that  the  bowels  may  be  lifted  out  of  the  pelvic 

cavity  ;  (3),  that  it  is  light  as  well  as  elastic 
and  can  be  worn  with  comfort  in  hot  wea- 
ther and  laid  aside  without  inconvenience 
or  danger.  The  Support  may  be  worn  by 
men  as  well  as  ladies.    * 

How   to  Measure. 

1.  Circumference  of  the  body  an  inch 
above  the  navel.    (N.) 

2.  Circumference  of  the  body  two  inches 
below,  or  at  full  part. 

3.  Circumference  of  the  body  cm  a  level 
with  the  bones  in  front. 

4.  Distance  from  bones  in  front  to  na- 
vel.   (N.) 

5.  Distance  from  bones  in  front  ove.' 
point  of  hip  to  middle  of  back  on  a  level 
with  first  measurement. 

6.  Distance  down  the  back  from  first  to 
third  point  of  measurement. 

Directions  for  Adjusting. 

The  lower  edge  of  the  support  should 
fit  the  body  along  the  groins,  under  the 
clothing,  Bnugly.  Buckle  the  two  lower 
straps  first,  the  lower  one  should  be  the 
tightest.  The  upper  strap  should  be  loose 
unless  the  abdomen  is  pendulous.  If  the 
lower  edge  is  not  snug,  draw  up  and  tie  the  gathering  tapes."  The  support  should  not 
oind  at  any  point,  as  that  will  weaken  instead  of  strengthen.  If  it  slips  up  when  sitting 
down,  attach  the  stocking  supporter  to  the  buttons,  or  pass  the  straps  around  the  limbs. 
Nothing  should  constrict  so  as  to  prevent  the  bowels  from  being  lifted  to  place.  Cor- 
sets as  a  rule  should  be  dispensed  with  and  a  snugfitting  waist  worn,  to  which  the  skirts 
should  be  buttoned. 

When  worn  to  give  support  during  pregnancy,  a  much  larger  size  should  be  selected  and 
the  upper  strap  should  be  quite  loose  so  as  not  to  constrict.    During  the  last  month  the 
Support  may  be  worn-upside  down.    At  suoh  times  a  snug  fitting  waist  should  support 
the  skirts. 
It  is  especially  valuable  after  confinement.  * 

For  corpulence  or  relaxed  or  weakened  abdominal  muscles,  a  special  Support  should 
be  ordered. 

This  Support,  in  ordinary  cases,  need  not  be  worn  all  of  the  time,  but  should  be  put 
on  when  taking  a  lonjr  walk,  or  ride,  or  when  much  on  the  feet. 

"One  woman  with  triplets  was  with  it  enabled  to  be  about  to  the  last.  One  of  the 
most  vigorous  mothers  I  know,  one  who  can  out-work  and  out-  walk  any  younger 
woman,  has  worn  such  an  abdominal  Support  for  fifteen  years;  she  never  nad  a  weak- 
ness, and  in  the  meantime  raised  five  children  including  a  pair  of  twins." 


A    FEW    TESTIMONIALS. 

Bloomington,  Nov.  10.  1879. 

A  number  of  my  patients  have  worn  the  Natural  Abdominal  Snpport  and  in  every  case 
it  has  given  great  satisfaction.  One  aatient  said  she  would  not  take  $50  for  hers  if  it 
could  not  be  replaced.  L.M.DAWSON. 

Miss  S.  It  supports  my  back,  and  relieves  the  dragging  in  front.  I  would  not  be  with- 
out it  for  anything. 

Mrs.  A.  V.  P.,  large  and  fleshy,  suffering  with  dragging,  who  could  not  get  any  ban- 
dage to  fit  her  or  stay  in  place,  reports:    It  fits  splendidly,  and  is  a  wonderful  support. 

Prof.  Ludlam  recommends  it  in  cases  of  fibroids  and  other  abdominal  tumors  where 
special  support  is  needed. 

Price  :  ordinary  style,  $2.00  ;  large  or  fancy,  $2.50. 

The  money  should  accompany  the  order. 
Address, 

DUNCAN  BROTHERS,  Manufacturers, 

CHICAGO. 


